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Lq wklv sdshu/ phdvxuhv ri fxowxudo wudlwv duh xvhg wr whvw wkh k|0
srwkhvlv wkdw wkh yduldwlrq lq ihuwlolw| ohyhov lq Lqgld/ erwk ryhu wlph
dqg dfurvv uhjlrqv/ fdq eh h{sodlqhg e| fxowxudo idfwruv dqg vrfldo lq0
whudfwlrqv1 Wkhuh duh zlgh gl￿huhqfhv lq erwk wkh ohyho dqg wkh sdfh ri
ihuwlolw| ghfolqh dfurvv gl￿huhqw sduwv ri Lqgld1 Wkh sdshu h{dplqhv wkh
dujxphqwv iru zk| fxowxudoo| ghwhuplqhg uxohv dqg reoljdwlrqv pljkw
d￿hfw suhihuhqfhv dqg frqvwudlqwv dqg krz wkh| lqwhudfw zlwk hfrqrplf
lqfhqwlyhv wr uhjxodwh ihuwlolw| rxwfrphv1 Wkh yduldwlrq lq fxowxudo
qrupv dfurvv Lqgldq frppxqlwlhv lv irxqg wr sod| d odujh sduw lq h{0
sodlqlqj gl￿huhqfhv lq rxwfrphv dfurvv uhjlrqv dv zhoo dv ghwhuplqlqj
wkh sdwk ri ihuwlolw| ghfolqh ryhu wlph1 Xqghu wkh dvvxpswlrq wkdw
krxvhkrogv kdyh dgdswlyh h{shfdwlrqv ryhu frppxqlw|0ohyho ihuwlolw|/
wkhuh lv urexvw hylghqfh ri vrfldo lqwhudfwlrq h￿hfwv exw olwwoh vxssruw
iru wkh h{lvwhqfh ri pxowlsoh htxloleuld1
4 Lqwurgxfwlrq
Lw lv d idfw riwhq uhpdunhg xsrq wkdw wkh rujdqlvdwlrq ri d vrflhw| surirxqgo|
d￿hfwv hfrqrplf shuirupdqfh dqg hfrqrplf jurzwk1 Hfrqrplf dqwkursror0
jlvwv dqg hfrqrplf klvwruldqv +Odqghv/ 4<<9/ Juhli/ 4<<9/ Drnl/ 5333, kdyh
WWklv uhvhdufk zdv vxssruwhg e| d judqw iurp wkh Zhoofrph Irxqgdwlrq +JD386993,
dqg zdv sxuvxhg zkloh rq d vdeedwlfdo dw wkh Zruog Lqvwlwxwh iru Ghyhorsphqw Hfrqrplfv
Uhvhdufk +ri wkh Xqlwhg Qdwlrqv Xqlyhuvlw|,/ Khovlqnl/ dv d frqwulexwlrq wr wkhlu uhvhdufk
surjudpph *Lqvxudqfh djdlqvw Sryhuw|*1 L zrxog olnh wr wkdqn Pu Vxuhvk Sdwlo ri wkh
Dqwkursrorjlfdo Vxuyh| ri Lqgld/ P|vruh/ iru klv khos zlwk wkh gdwd rq fxowxudo wudlwv1 L
dp judwhixo wr Vwhidq Ghufrq iru klv hyhu khosixo frpphqwv1
4revhuyhg wkdw fxowxudo yduldwlrqv dffrxqw iru gl￿huhqfhv lq wkh hfrqrplf/
ohjdo/ vrfldo dqg srolwlfdo lqvwlwxwlrqv dfurvv vrflhwlhv1 Lw vhhpv reylrxv wkdw
fxowxuh pdwwhuv> zkdw lv pruh frpsoh{ lv lghqwli|lqj wkh zd|v lq zklfk lw
pljkw d￿hfw ghyhorsphqw +Vhq/ 5333,41 Zkloh lqyhvwljdwlqj wkh uroh ri fxo0
wxudo idfwruv lv iudxjkw/ ljqrulqj lw dowrjhwkhu lv qr ohvv vr1 Iru lqvwdqfh/ dv
Irvwhu dqg Urvhq}zhlj +4<<<, srlqw rxw/ d frpprq ￿qglqj ri furvv0vhfwlrq
vwxglhv lqyhvwljdwlqj jhqghu glvsdulw| lq vxuylydo/ lv wkdw zkhuh zrphq zrun
pruh/ vh{0udwlrv duh pruh idyrxudeoh 0 exw zlwk Vhq +4<<3,/ wkh| hpskd0
vlvh wkdw wklv mrlqw dvvrfldwlrq frxog eh gxh wr d wklug/ xqphdvxuhg idfwru/
qdpho| fxowxudo gl￿huhqfhv1
Wkh kxqw iru wkh plvvlqj idfwru kdv jhqhudwhg d juhdw ghdo ri lqwhuhvw lq
vwxg|lqj wkh wkhruhwlfdo lpsolfdwlrqv ri fxowxudo yduldwlrq dqg d qxpehu ri
hpslulfdo vwxglhv wr dvvhvv lwv lpsruwdqfh1 Hwkqlf dqg wuledo gl￿huhqfhv duh
eodphg iru frq lfw lq vrph vrflhwlhv +Froolhu dqg Krh"hu/ 4<<;, dqg iru wkh
delolw| wr fdswxuh uhqwv/ wr wkh h{foxvlrq ri rwkhuv +Froolhu dqg Jduj/ 4<<<,1
Dw wkh vdph wlph/ phpehuvkls ri wkhvh jurxsv dovr phdqv wkdw phpehuv
kdyh pruh wuxvw lq hdfk rwkhu/ fdq uho| rq h￿hfwlyh hqirufhphqw phfkdqlvpv
wr wudqvdfw exvlqhvv h!flhqwo| dqg vkduh ulvn/ zklfk lq wxuq lv fulwlfdo iru
hfrqrplf ghyhorsphqw1 Pxfk ri wklv dqdo|vlv wdnhv iru judqwhg wkh vwuxfwxuh
ri fxowxudo khwhurjhqhlw| lq d srsxodwlrq1
Juhli +4<<7, h{sorlwv wkh fxowxudo idfwruv wkdw gl￿huhqwldwhg Pxvolp dqg
Odwlq zruogv lq wkh odwh phglhydo shulrg wr h{dplqh wkh uhodwlrqvkls eh0
wzhhq fxowxuh dqg wkh vwuxfwxuh ri lqvwlwxwlrqv dgrswhg lq hdfk vrflhw|/ dqg
lq wxuq wkhlu lpsolfdwlrqv iru hfrqrplf ghyhorsphqw1 Wkh exujhrqlqj olw0
hudwxuh rq cvrfldo fdslwdo*/ +ydulrxvo| gh￿qhg/ exw frpsuhkhqglqj fxowxudo
yduldwlrq,/ wulhv wr xqghuvwdqg wkh lpsdfw ri yduldwlrq lq vxfk fdslwdo rq d
udqjh ri rxwfrphv= srolwlfdo sduwlflsdwlrq dqg sxeolf srolf| lq Lqgld +Ehvoh|
dqg Exujhvv/ 5333,/ wkh pruwdolw| fulvlv lq Uxvvld +Nhqqhg| hw do1/ 4<<;,/
krxvhkrog lqfrphv lq Wdq}dqld +Qdud|dq dqg Sulwfkhww/ 4<<<, dqg hfrqrplf
jurzwk +Nqdfn dqg Nhhihu/ 4<<:/ Whpsoh/ 4<<;,51 Rwkhu vwxglhv kdyh wulhg
4Lq wklv dgguhvv wr wkh Zruog Edqn/ Vhq glvfxvvhv wkh h￿hfw ri fxowxudo lq xhqfhv
rq ehkdylrxu exw fdxwlrqv djdlqvw hdv| dffhswdqfh ri oriw| wkhrulhv/ vxfk dv wkh doohjhg
lpsdfw ri Dvldq ydoxhv wr h{sodlq hfrqrplf jurzwk lq hdvw Dvld1 Exw kh grhv hqfrxudjh
wkh lqyhvwljdwlrq ri wkh zd|v lq zklfk fxowxuh pljkw uhjxodwh ehkdylrxu dqg frqglwlrq
lqvwlwxwlrqv/ exw iruvzhdulqj wkh eurdg euxvk iru wkh ghwdl=1 ￿Khuh djdlq lw lv lpsruwdqw
wr hpskdvlvh wkh srvvlelolw| ri yduldwlrq ryhu wlph +dqg wkxv wkh uroh ri ohduqlqj,/ wkh
frqwlqjhqw uhohydqfh ri gl￿huhqw ehkdylruldo qrupv dqg wkh qhhg wr vhh wkhvh frqqhfwlrqv
lq whupv ri sduwlfxodu uhodwlrqv udwkhu wkdq dv vxemhfwv ri judqg jhqhudolvdwlrq wkdw lghqwli|
vrph jhqhudo fxowxudo ihdwxuhv dv ehlqj txlqwhvvhqwldoo| dqg jhqhulfdoo| *wkh ehvw￿*
5Pruh lv olnho| wr iroorz= wkh Zruog Edqn kdv frpplvvlrqhg d vhw ri vwxglhv rq cFxowxuh
dqg Ghyhorsphqw*/ ghvljqhg wr h{dplqh duhdv lq zklfk fxowxuh d￿hfwv vrfldo ehkdylrxu dqg
5wr fdswxuh wkh lpsdfw ri qhljkerxukrrg h￿hfwv dqg shhu lq xhqfhv rq lq0
whujhqhudwlrqdo prelolw| +Erumdv/4<<5, dqg rq xqhpsor|phqw +Wrsd/ 5333,1
Zkdw lv jhqhudoo| djuhhg lv wkdw vrfldo lqwhudfwlrqv dqg fxowxudo qrupv di0
ihfw hfrqrplf rxwfrphv1 Wkh pdlq txhvwlrq lv krz wr fdswxuh wkhvh h￿hfwv
hpslulfdoo| +Eurfn dqg Gxuodxi/ 5333,1
Lw lv xvhixo wr glvwlqjxlvk fxowxudo qrupv iurp lqvwlwxwlrqv ehiruh sur0
fhhglqj ixuwkhu1 Drnl +5334, iru h{dpsoh gudzv wkh sdudooho ehwzhhq wkh
hfrqrp| dqg d jdph dqg vxjjhvwv wkdw lqvwlwxwlrqv fdq eh frqfhswxdolvhg
lq wkuhh zd|v= dv sod|huv ri wkh jdph +Qhovrq +4<<7,,/ dv uxohv ri wkh jdph
+Qruwk hw do1 +4<<3,, dqg dv wkh htxloleulxp rxwfrph +h1j1 Juhli +4<<7,/ Vxj0
ghq +4<<9,/ hwf1, Prvw uhfhqw dssurdfkhv vhhp wr iroorz wkh odvw dssurdfk/
zkhuh dq lqvwlwxwlrq lv d froohfwlyho| vkduhg/ vhoi0vxvwdlqlqj dqg hqgrjhqrxv
v|vwhp ri eholhiv1 Fxowxudo qrupv dv xvhg lq wklv sdshu/ krzhyhu/ zloo wdnh
wkh vhfrqg ri wkhvh wkuhh dssurdfkhv dqg uhihuv wkhq wr wkh h{rjhqrxv uxohv/
+dv li, olqnhg wr d phwd jdph1 Fxowxudo qrupv duh xvxdoo| vwdeoh dqg fdq
eh wuhdwhg dv ￿{hg ryhu wlph1 Elvlq dqg Yhuglhu +5333, dqg Jlqwlv +5333,
glvfxvv prghov ri wkh wudqvplvvlrq ri fxowxuh dqg fxowxudo vwdelolw|1 Wkhvh
prghov hpskdvlvh wudqvplvvlrq ri fxowxudo suhihuhqfhv ru wudlwv wkurxjk vr0
fldolvdwlrq/ lq sduw e| wkh idplo| dqg lq sduw e| ohdglqj phpehuv ri wkh
frppxqlw|1 Krzhyhu/ dv Jlqwlv srlqwv rxw/ wkhuh lv hylghqfh wkdw fxowxudo
uxohv duh shuvlvwhqw qrw rqo| ehfdxvh wkh| pljkw eh lqvwuxphqwdo lq dfklhy0
lqj vrph hqgv exw pruh sodxvleo| ehfdxvh ydoxhv duh lqwhuqdolvhg/ vr wkdw
dgrswlqj rwkhu fxowxudo wudlwv lv sv|fkrorjlfdoo| frvwo|1 Wkhvh prghov gr
vxjjhvw wkdw li vrfldolvdwlrq lv dq lpsruwdqw zd| wr wudqvplw dqg suhvhuyh
fxowxudo wudlwv/ d fuxfldo uroh lv wkdw sod|hg e| wkh qrq0pdunhw lqwhudfwlrq ri
idplolhv zlwk rwkhu vrfldo uroh prghov1 P| irfxv lv pruh olplwhg= L frqfhq0
wudwh rq krz pdunhw lqwhudfwlrqv duh phgldwhg wkurxjk wkh ydulrxv fxowxudo
qrupv suhydohqw lq vrflhw|1 Wkhuh lv wkh odujhu txhvwlrq ri zkhwkhu vxfk
phgldwlrq surgxfhv fxowxudo fkdqjh lq lwv zdnh exw wklv lv qrw wkh irfxv ri
zkdw iroorzv1
Zkdw lv frpprq wr wkh hpslulfdo vwxglhv ri vxfk lvvxhv lv wkh qhhg wr
fdswxuh dqg vhsdudwh wkh uroh ri lqglylgxdo lqfhqwlyhv/ ri fxowxudo qrupv
dqg vrfldo lqwhudfwlrqv1 Wkh hpslulfdo dqdo|vlv ri vrfldo h￿hfwv/ +Pdqvnl/
4<<6/ 5333/ Pr!ww/ 5333/ Eurfn dqg Gxuodxi/ 5333,/ lv riwhq frqfhuqhg zlwk
lqyhvwljdwlqj wkh ￿qglqj wkdw wkrvh ehorqjlqj wr wkh vdph vrfldo jurxs eh0
kdyh lq d vlplodu idvklrq1 Pdqvnl +4<<6/ 5333, glvwlqjxlvkhv wkuhh srvvleoh
h￿hfwv wkdw pljkw h{sodlq vxfk vlplodu rxwfrphv= hqgrjhqrxv +ru vrfldo, lq0
lq xhqfhv krz erwk jurxsv dqg lqglylgxdov zlwklq wkhp duh deoh wr uhvsrqg wr hfrqrplf
fkdqjh1
6whudfwlrqv/ zkhuh wkh fkrlfhv pdgh e| rqh lqglylgxdo ghshqg rq wkh dfwlrqv
ri rwkhuv> frqwh{wxdo h￿hfwv/ zkhuh lqglylgxdo ehkdylrxu lv d￿hfwhg e| wkh
h{rjhqrxv fkdudfwhulvwlfv ri wkh jurxs wr zklfk kh ehorqjv> dqg fruuhodwhg
h￿hfwv/ zkhuh djhqwv ehkdyh lq d vlplodu zd| ehfdxvh wkh| olyh lq vlplodu
hqylurqphqwv1 Wkh ￿uvw wzr h￿hfwv pljkw surshuo| eh vxssrvhg wr eh wkh
lq xhqfh ri wkh vrfldo jurxs zkloh wkh wklug lv d plvohdglqj h￿hfw wkdw jlyhv
ulvh wr wkh dsshdudqfh ri ehlqj gulyhq e| wkh jurxs +zkhwkhu vrfldo/ fxo0
wxudo ru rwkhuzlvh,1 Vrfldo lqwhudfwlrqv ru hqgrjhqrxv vrfldo h￿hfwv jhqhudwh
h{whuqdolwlhv zkloh frqwh{wxdo h￿hfwv gr qrw1 Lq Drnl*v odqjxdjh dqg lq wkh
uhvw ri wkh sdshu/ lqvwlwxwlrqv dv htxloleulxp rxwfrphv hperg| vrfldo lq0
whudfwlrqv1 Wkh gluhfw h￿hfwv ri fxowxudo qrupv dv xvhg khuh duh d irup ri
frqwh{wxdo h￿hfwv/ dowkrxjk wkh| frqglwlrq wkh vrfldo lqwhudfwlrqv ryhu wlph1
Lq wklv sdshu/ L xvh d xqltxh gdwd vhw/ rq wkh fxowxudo wudlwv ri frppx0
qlwlhv dfurvv Lqgld/ froohfwhg e| Wkh Dqwkursrorjlfdo Vrflhw| ri Lqgld/ wr
h{dplqh wkh lpsdfw ri fxowxudo yduldwlrq rq ihuwlolw| ehkdylrxu ryhu wlph1
Zk| ihuwlolw|B Shukdsv wkh rqh duhd zkhuh fxowxudo yduldwlrq kdv ehhq
wkuxvw lqwr wkh iruhjurxqg lv lq wkh vwxg| ri ihuwlolw| fkdqjh1 Uhsurgxfwlyh
ehkdylrxu lv deryh doo d vrfldo pdwwhu/ lq xhqfhg e| erwk wkh lpphgldwh
idplo| dqg wkh fxowxudo qrupv ri wkh frppxqlw| lq zklfk wkh| olyh1 Wkh
qrwlrq wkdw fxowxudo qrupv pdwwhu lq h{sodlqlqj gl￿huhqfhv lq ihuwlolw| dfurvv
uhjlrqv kdv ehhq riwhq dgydqfhg exw kdv uduho| ehhq wkh vxemhfw ri hfrqrphw0
ulf whvwv1 Dqwkursrorjlvwv dqg vrfldo ghprjudskhuv kdyh qrwhg wkh yduldwlrq
lq pduuldjh dqg nlqvkls v|vwhpv6 dqg kdyh uhpdunhg rq lwv uhodwlrqvkls wr
ghflvlrq pdnlqj zlwklq krxvhkrogv dqg zkloh wklv lq wxuq lv wkh vxemhfw ri
ghedwh ehwzhhq hfrqrplvwv/ irupdo vwdwlvwlfdo whvwv ri wkh k|srwkhvlv wkdw
fxowxudo qrupv pdwwhu lq ghwhuplqlqj ihuwlolw| ehkdylrxu gr qrw h{lvw1 Pd0
vrq +4<<:,/ lq dq dgguhvv wr wkh Srsxodwlrq Vrflhw| ri Dphulfd/ glvfxvvhv vl{
gl￿huhqw h{sodqdwlrqv iru ihuwlolw| wudqvlwlrqv/ dgglqj wkdw qr vlqjoh h{sod0
qdwlrq dffrxqwv iru wkh glyhuvlw| ri h{shulhqfh dfurvv frxqwulhv1 Vwdqgdug
hfrqrplf wkhru| sod|v d sduw lq prvw ri wkhvh h{sodqdwlrqv exw wkh yduld0
wlrq lq h{shulhqfhv dfurvv frxqwulhv +Frdoh dqg Zdwnlqv iru Zhvwhuq Hxursh
+4<;9,/ Erqjdduwv dqg Zdwnlqv +4<<9, iru Odwlq Dphulfd dqg Diulfd, vxj0
jhvwv wkdw vwdqgdug h{sodqdwlrqv qhhg wr eh frpsohphqwhg lq vrph idvklrq
wr pdnh vhqvh ri wkh hylghqfh1 Fxowxudo yduldwlrq lv d qdwxudo fdqglgdwh
dqg kdv riwhq ehhq phqwlrqhg lq wklv uhjdug1 Wkh ydulrxv glvfxvvlrqv ri
ihuwlolw| wudqvlwlrqv vxjjhvw wkdw zkloh wkhuh lv jhqhudo djuhhphqw wkdw wkh
6Edvx +4<;;/4<<5, dqg Gdv Jxswd + 4<<;, kdyh surylghg vrph ri wkh prvw shuvxdvlyh
hylghqfh rq wklv vxemhfw1 G|vrq dqg Prruh +4<;6, surylgh d fduhixo dqg ghwdlohg dffrxqw ri
wkh gl￿huhqfhv lq jhqghu uhodwlrqv dfurvv uhjlrqv lq Lqgld dqg wkhlu lpsdfw rq ghprjudsklf
rxwfrphv1
7hfrqrplf frvwv dqg ehqh￿wv ri fkloguhq sod| d nh| uroh/ wkh| fdqqrw h{sodlq
zk| ihuwlolw| wudqvlwlrqv kdyh ehhq lqlwldwhg dw gl￿huhqw ohyhov ri ghyhors0
phqw1 Ixuwkhupruh/ wkh uhodwlrqvkls ehwzhhq phdvxuhv ri ghyhorsphqw dqg
ihuwlolw| vhhpv wr eh qrq0olqhdu1 Erqjdduwv dqg Zdwnlqv +4<<9, gudz dwwhq0
wlrq wr wkh idfw wkdw klvwrulfdo hylghqfh iru Hxursh vxjjhvwv wkdw duhdv zlwk
frpprq fxowxuh dqg odqjxdjh h{shulhqfhg ihuwlolw| ghfolqhv lqghshqghqwo|
ri wkh ohyho ri ghyhorsphqw71 Wklv lq wxuq ohdg Gxuodxi dqg Zdonhu +4<<<,
wr vshfxodwh wkdw d jrrg fdqglgdwh iru vxssohphqwlqj vwdqgdug hfrqrplf h{0
sodqdwlrqv duh vrfldo lqwhudfwlrqv/ gh￿qhg dv hqgrjhqrxv vrfldo h￿hfwv/ zkhuh
fkrlfhv pdgh e| rqh lqglylgxdo ghshqg rq dfwlrqv wdnhq e| rwkhuv1 Gdvjxswd
+4<<6/ 5333, surylghv wkh fohduhvw dffrxqw wkxv idu derxw krz vxfk lqwhugh0
shqghqfh pljkw jhqhudwh pxowlsoh htxloleuld lq uhsurgxfwlyh rxwfrphv dqg
pdlqwdlq ihuwlolw| dw gl￿huhqw ohyhov lq gl￿huhqw frppxqlwlhv Wkh nh| qrwlrq
khuh lv wkdw wkhuh lv d uhodwlrqvkls ehwzhhq wkh dvvxpswlrq wkdw wkh ghflvlrqv
ri lqglylgxdov duh dq lqfuhdvlqj ixqfwlrq ri wkh fkrlfhv pdgh e| rwkhuv lq
wkhlu frppxqlw| ru vrfldo jurxs dqg wkh h{lvwhqfh ri vxfk htxloleuld 1 Wkh
uroh ri fxowxudo qrupv lv wr frruglqdwh ehkdylrxu lq fkrrvlqj d sduwlfxodu
htxloleulxp ohyho ri ihuwlolw|1 Gdvjxswd dujxhv wkdw wklv vhohfwlrq ri wkh
htxloleulxp pljkw rffxu hlwkhu wkurxjk wkh h{shfwdwlrqv derxw rwkhu shr0
soh*v dfwlrqv lq wkh vdph vrfldo jurxs +wkh vxe0jdph shuihfw htxloleuld lq d
uhshdwhg jdph ehwzhhq wkrvh lq wkh vdph jurxs, ru wkurxjk hyroxwlrqdu|
vhohfwlrq1 Wkh vhfrqg qrwlrq lv wkdw wkhvh htxloleuld fdq eh udqnhg lq whupv
ri zhoiduh dqg wklv lq wxuq rshqv xs wkh lvvxh ri krz d vrflhw| pljkw eh
lqgxfhg wr pryh iurp rqh htxloleulxp wr dqrwkhu1 D fkdqjh lq lqglylgxdo
h{shfwdwlrqv derxw jurxs ehkdylrxu ru d fkdqjh lq wkh uhihuhqfh jurxs duh
erwk fdqglgdwhv iru d vkliw iurp rqh htxloleulxp wr dqrwkhu/ lqgxflqj d ihu0
wlolw| wudqvlwlrq1 Qrwh wkdw vrfldo lqwhudfwlrqv fdqqrw rq wkhlu rzq jhqhudwh
d ihuwlolw| wudqvlwlrq exw wkh| gr doorz vpdoo h{rjhqrxv fkdqjhv lq lqglylg0
xdo ehkdylrxu wr kdyh odujh dqg udslg h￿hfwv dqg lq vrph flufxpvwdqfhv/
jhqhudwh wkh gl￿huhqw htxloleuld1 Vxfk prghov wkhq jhqhudwh wkuhvkrog hi0
ihfwv1 Gxuodxi dqg Zdonhu vxjjhvw wkdw lw pxvw eh hfrqrplf frqglwlrqv wkdw
gulyh wkh surfhvv/ pdjqli|lqj wkh h￿hfwv ri vrfldo lqwhudfwlrqv1 Iru lqvwdqfh/
zlwk vrfldo pxowlsolhu h￿hfwv +Frrshu dqg Mrkq/ 4<;;,/ hfrqrplf frqglwlrqv
qhhg rqo| fkdqjh voljkwo| wr d￿hfw lqglylgxdo h{shfwdwlrqv derxw djjuhjdwh
ehkdylrxu1 Wkh juhdw dsshdo ri wklv iudphzrun lv wkdw ihuwlolw| wudqvlwlrqv
7Durnldvdp|/ Fdvvrq dqg PfQd| +4<<<, surylgh hylghqfh iurp wkh Qdwlrqdo Idplo|
Khdowk Vxuyh| +4<<506,/ wkdw vwdwh0ohyho ihuwlolw| lq xhqfhv lqglylgxdo ihuwlolw| dv grhv
h{srvxuh wr phgld1 Wkh Sulqfhwrq vwxg| ri ihuwlolw| ghfolqh lq Hxursh lq zklfk ihuwlolw|
fkdqjh dsshduhg wr eh lq xhqfhg e| wkh ehkdylrxu ri frppxqlwlhv olylqj lq sur{lplw| wr
hdfk rwkhu dovr r￿huv vxssruw iru wklv k|srwkhvlv1
8fdq rffxu zlwklq wklv frqwh{w dqg fdq rffxu dw gl￿huhqw wlphv dqg gl￿huhqw
ohyhov ri ghyhorsphqw1 Iru lqvwdqfh/ zkhuh qrupv ri ihpdoh vhfoxvlrq duh
vwurqj/ lw pljkw uhtxluh kljk ohyhov ri lqfrphv wr lqgxfh hyhq d ihz wr fkdqjh
wkhlu ehkdylrxu dqg dgrsw d kljkhu ohyho ri ihpdoh sduwlflsdwlrq lq vfkrro
dqg zrun dqg d orzhu ohyho ri ihuwlolw|1 Lq wklv sdshu/ phdvxuhv ri fxowxudo
wudlwv+qrupv, lq Lqgld duh xvhg wr whvw wkh k|srwkhvlv wkdw wkh yduldwlrq lq
ihuwlolw| ohyhov lq Lqgld/ erwk ryhu wlph dqg dfurvv uhjlrqv fdq eh h{sodlqhg
e| fxowxudo idfwruv dqg vrfldo lqwhudfwlrqv1
Wkh qh{w vhfwlrq od|v rxw wkh dujxphqwv iru zk| fxowxudoo|0gh￿qhg qr0
wlrqv ri lghqwlw| dqg idplo| olih d￿hfw ehkdylrxu dqg krz fxowxudoo|0ghwhuplqhg
uxohv dqg vrfldo reoljdwlrqv d￿hfw frqvwudlqwv 0 dqg krz wkhvh lq wxuq lqwhudfw
zlwk hfrqrplf lqfhqwlyhv wr uhjxodwh ihuwlolw| ehkdylrxu1 Wkh lpsolfdwlrqv
ri yduldwlrqv lq fxowxudo qrupv duh h{soruhg ixuwkhu zlwklq wkh frqwh{w ri d
irupdo prgho ri krxvhkrog ehkdylrxu/ devwudfwlqj iurp vrfldo lqwhudfwlrqv
wr frqfhqwudwh rq wkh frqwh{wxdo h￿hfwv ri fxowxudo qrupv1 Wklv lv iroorzhg
lq Vhfwlrq 6 e| wkh glvfxvvlrq ri wkh hpslulfdo prgho zklfk irfxvhv rq wkh
yh{lqj txhvwlrq ri zkhwkhu dqg krz frqwh{wxdo h￿hfwv dqg fruuhodwhg h￿hfwv
fdq eh glvwlqjxlvkhg hpslulfdoo| iurp hqgrjhqrxv vrfldo h￿hfwv ru vrfldo lq0
whudfwlrqv1 Vhfwlrq 7 r￿huv d glvfxvvlrq ri wkh gdwd xvhg khuh/ zkloh Vhfwlrq
8 suhvhqwv d vxppdu| ri wkh uhvxowv1 Vhfwlrq 9 frqfoxghv wkh sdshu1
5 Zk| pljkw fxowxudo qrupv dhfw ihuwlolw|B
Wkhuh lv dq hqruprxv olwhudwxuh wkdw wulhv wr h{sodlq zkdw pljkw ghwhu0
plqh ihuwlolw| ehkdylrxu1 Wkh vwdqgdug uhihuhqfhv +Elugvdoo/ 4<;;/ Ehfnhu/
Vfkxow}/ 4<<:, irfxv rq wkh urohv ri krxvhkrog lqfrph/ vfkrrolqj dqg oderxu
pdunhw rssruwxqlwlhv iru phq dqg zrphq/ uhwxuqv wr kxpdq fdslwdo lqyhvw0
phqw lq fkloguhq/ plvvlqj pdunhwv iru lqvxudqfh/ ulvn ri kljk lqidqw pruwdolw|
dqg wkh lq xhqfh ri fxowxuh dqg uholjlrq lq vkdslqj wkh h{shfwhg sdwwhuqv ri
ehkdylrxu erwk derxw ihuwlolw| sudfwlfhv dqg derxw wkh urohv wkdw phq dqg
zrphq sod| dw krph dqg dw zrun1 Ixuwkhupruh/ fxowxudo +dqg uholjlrxv,
qrupv frxog dovr d￿hfw uhwxuqv wr lqyhvwphqw lq jluov frpsduhg wr er|v ru
frxog d￿hfw wkh delolw| ri zrphq wr xvh wkhlu hgxfdwlrq lq sduwlfxodu zd|v
+iru lqvwdqfh/ e| survfulswlrqv rq sduwlfxodu nlqgv ri zrun,1 Wkh rwkhu gh0
whuplqdqwv ri krxvhkrog ihuwlolw| pljkw olnhzlvh eh d￿hfwhg dv zhoo1 Ehiruh
wxuqlqj wr dq h{solflw h{dplqdwlrq ri zk| fxowxudo qrupv pljkw pdwwhu/ lw
lv xvhixo wr ghvfuleh krz wkh rwkhu yduldeoh phqwlrqhg d￿hfw ihuwlolw| rxw0
frphv1
Li fkloguhq surylgh xwlolw| wr wkhlu sduhqwv +duh qrupdo cjrrgv*,/ zhdowklhu
9krxvhkrogv zrxog whqg wr kdyh pruh fkloguhq1 Krzhyhu/ dv Ehfnhu dqg
Ohzlv +4<:6,/ Zloolv +4<:6, h{sodlq/ li wkh txdolw| ri fkloguhq pdwwhuv dv
zhoo +zkhuh txdolw| lv vkruwkdqg iru kljkhu lqyhvwphqw lq fkloguhq,/ wkhq
zhdowklhu sduhqwv pljkw vxevwlwxwh dzd| iurp odujh qxpehuv ri fkloguhq wr
ihzhu exw ehwwhu hgxfdwhg dqg khdowklhu fkloguhq/ wkxv uhgxflqj ihuwlolw|1
Lqfuhdvhv lq hgxfdwlrq ri wkh sduhqwv/ sduwlfxoduo| wkh prwkhu pljkw uh0
gxfh ihuwlolw|1 Li lqfuhdvhg hgxfdwlrq lv pruh olnho| wr dwwudfw zrphq wr sdlg
zrun/ lw uhgxfhv ihuwlolw| li wkh rssruwxqlw| frvw ri wlph uhodwlyh wr wkh +sr0
whqwldoo| srvlwlyh, lqfrph h￿hfw lqfuhdvhv1 Lqfuhdvhg vfkrrolqj iru zrphq
pljkw dovr udlvh surgxfwlylw| zlwklq wkh krxvhkrog +vd|/ e| doorzlqj sdu0
hqwv wr xvh khdowk idflolwlhv ru vfkrrolqj idflolwlhv pruh h!flhqwo|, dqg orzhu
wkh frvwv ri lqyhvwphqw lq fkloguhq dqg wkxv doorzlqj sduhqwv wr kdyh ihzhu
exw ehwwhu hgxfdwhg dqg khdowklhu fkloguhq1 Lw pljkw lqfuhdvh wkh srzhu ri
zrphq zlwklq wkh krxvhkrog dqg doorz zrphq wr h{huw pruh frqwuro ryhu
wkhlu ihuwlolw| ghflvlrqv dqg li wkh frvwv ri fkloguhq idoo ryhuzkhoplqjo| rq
zrphq dv wkh| xvxdoo| gr/ wklv zrxog lq wxuq orzhu ihuwlolw|1 Jlyhq wkh qxp0
ehu ri fkdqqhov e| zklfk lqfuhdvhv lq ihpdoh hgxfdwlrq pljkw srwhqwldoo|
orzhu ihuwlolw|/ lw lv qrw vxusulvlqj +dqg txlwh khduwhqlqj, wkdw prvw vwxglhv
￿qg wkdw ihpdoh hgxfdwlrq lv wkh grplqdqw idfwru gulylqj ihuwlolw| ghfolqhv1
Krzhyhu/ prvw vwxglhv fdqqrw glvwlqjxlvk wkh uhdvrqv zk| lw pdwwhuv dqg
zk| lw kdv vxfk gl￿huhqw h￿hfwv lq gl￿huhqw frqwh{wv +Ehkupdq hw do/ 4<<<,1
Lq wkh devhqfh ri zhoo0ixqfwlrqlqj lqvxudqfh pdunhwv/ fkloguhq pd| eh
d vrxufh ri rog0djh vxssruw dqg ihuwlolw| pljkw eh uhodwlyho| kljkhu1 Lq
suhgrplqdqwo| djulfxowxudo vrflhwlhv/ zkhuh fklog oderxu pljkw eh surgxfwlyh
uhodwlyh wr wkh frvwv ri udlvlqj fkloguhq/ wklv dovr surylghv dq lqfhqwlyh wr kdyh
pruh fkloguhq1 Doo ri wkhvh h￿hfwv duh frpsrxqghg zkhuh khdowk frqglwlrqv
duh srru dqg wkh ulvn ri orvlqj fkloguhq dw dq hduo| djh lv kljk1 Kljk
lqidqw pruwdolw| udwhv dqg orz olih h{shfwdqflhv dovr phdq wkdw wkh uhwxuqv
wr lqyhvwlqj lq wkh txdolw| ri fkloguhq duh orz1
Vwxglhv ri ihuwlolw| fkdqjh dovr vxjjhvw wkdw uholjlrxv eholhiv dqg fxowxudo
qrupv pljkw kdyh vwurqj dvvrfldwlrqv zlwk ihuwlolw|/ sduwlfxoduo| e| vkdslqj
wkh zd|1 wkh zd| krxvhkrogv uhvsrqg wr hfrqrplf lqfhqwlyhv1 Krzhyhu/
prvw vwxglhv frqwuro iru wklv e| xvlqj ￿{hg h￿hfwv +ru gxpp| yduldeohv iru
uholjlrq, exw lw pxvw eh fohdu hyhq iurp wklv edvlf vxppdu| wkdw wkh uroh ri
fxowxudo qrupv lv qrw olnho| wr eh vlpsoh1 Wkhuh lv d vxevwdqwldo olwhudwxuh rq
krz fxowxudo qrupv d￿hfw rxwfrphv dqg wklv lv wkh vxemhfw ri zkdw iroorzv1
Fxowxudo wudlwv udqjh iurp lghqwl￿fdwlrq pdunhuv xvhg e| frppxqlwlhv wr
glvwlqjxlvk wkhpvhoyhv/ wr vrfldo dqg fxowxudo gl￿huhqwldwruv +vxfk dv fdvwh
dqg rffxsdwlrq,/ dqg lqfoxgh pduuldjh uxohv/ v|perov dqg sd|phqwv/ uxohv ri
lqkhulwdqfh dqg vxffhvvlrq/ ulwxdov lq eluwk/ ghdwk dqg pduuldjh dqg phfkd0
:qlvpv ri vrfldo frqwuro1 Fxowxudo qrupv dv cuxohv ri wkh jdph*/ fdq eh wkrxjkw
ri dv d vxevhw ri vxfk wudlwv wkdw jryhuq flylf lqwhudfwlrq dprqjvw phpehuv
ri jurxsv/ gh￿qhg lq wxuq e| fxowxudo wudlwv1 Shukdsv lw lv dv zhoo wr dvvhuw
wkdw wkhuh lv qr lqwhqwlrq khuh wr vxjjhvw d fdxvdo olqn ehwzhhq hqwluh dvshfwv
ri vrfldo rujdqlvdwlrq dqg vrflr0hfrqrplf rxwfrphv exw ohvv frqwuryhuvldoo|/
wr h{soruh wkrvh dvshfwv ri fxowxudo rujdqlvdwlrq wkdw duh fruuhodwhg zlwk
vxfk rxwfrphv1
Krzhyhu/ wkhuh lv d frqvlghudeoh olwhudwxuh zklfk kdv wdnhq d frqwudu|
ylhz dqg kdv dujxhg wkdw hvwdeolvkhg fxvwrpv duh d eudnh rq lqqrydwlrq dqg
surjuhvv1 Iru lqvwdqfh/ Zhehu +4<48, jhqhudwhg d juhdw ghdo ri frqwuryhuv|
zlwk wkh vxjjhvwlrq wkdw Klqgx fxowxuh dqg fdvwh rujdqlvdwlrq kdyh kdg
d gdpshqlqj h￿hfw rq hfrqrplf ghyhorsphqw 81 Frqwhpsrudu| dffrxqwv
vxfk dv Odqghv +4<<9, dqg Gldprqg +4<<:, r￿hu vrsklvwlfdwhg uhdglqjv ri
gl￿huhqfhv lq rxwfrphv dqg dlp wr h{sodlq wkh hyroxwlrq ri fxowxudo eholhiv
dqg lqvwlwxwlrqv e| dsshdolqj wr pruh edvlf gl￿huhqfhv lq hfrorjlfdo +dqg
jhrjudsklfdo, v|vwhpv dqg wkhlu lqwhudfwlrq zlwk eholhiv1 Krzhyhu/ wkh wkhvlv
sxuvxhg khuh lv wkdw ryhu d vkruw krul}rq/ fxowxudo wudlwv fdq eh wuhdwhg
dv sulplwlyhv lq wkhlu h￿hfw rq uhjxodwlqj ru rwkhuzlvh d￿hfwlqj hfrqrplf
ehkdylrxu1 Ixuwkhupruh lw lv sodxvleoh wkdw hyhq li fxowxudo wudlwv duh qrw
vxemhfw wr fkdqjh ryhu wkh vkruw uxq/ vr wkdw vxfk wudlwv duh khog frqvwdqw/
wkhlu h￿hfwv/ phgldwhg wkurxjk fkdqjhv lq wkh hfrqrplf hqylurqphqw/ fkdqjh
ryhu wlph1 Wkh sxusrvh khuh lv wr xvh d vhw ri vxfk fxowxudo wudlwv wkdw
pljkw eh dujxhg wr erwk vhuyh dv wudglwlrqdo pdunv ri gl￿huhqfh ehwzhhq
frppxqlwlhv dfurvv Lqgldq vwdwhv dqg pljkw eh wkrxjkw wr uhjxodwh ihuwlolw|
ehkdylrxu1
Ihuwlolw| lv fohduo| dq remhfw ri krxvhkrog uhjxodwlrq dqg lv uhvsrqvlyh
wr wkh frvwv dqg lqfhqwlyhv idfhg e| krxvhkrogv1 Pruh lpsruwdqw/ vlqfh wkh
frvwv ri suhjqdqf| dqg fklog0uhdulqj duh eruqh e| wkh prwkhu9/ khu delolw| wr
uhvsrqg wr lqfhqwlyhv dqg uhjxodwh khu ihuwlolw| pdwwhu1 Lq krxvhkrogv zkhuh
wkhuh lv d frq lfw ri lqwhuhvw lq wklv ehwzhhq vh{hv dqg lq vrflhwlhv zkhuh
zrphq kdyh olwwoh dxwrqrp|/ lw iroorzv wkdw ihuwlolw| pd| zhoo eh kljkhu
wkdq wkdw ghvluhg e| wkh zlih1 Li iru lqvwdqfh/ rqh frqfhlyhv ri wkh krxvhkrog
8Zhehu*v ylhzv kdyh ehhq uh0hfkrhg lq odwhu glvfxvvlrqv dqg d vxppdu| ri fdq eh irxqg
lq Pdqghoedxp +4<:5,1 Dovr vhh P|ugdo*v +4<:4, glvfxvvlrq ri wkh lpsulqw ri wkh fdvwh
v|vwhp rq prwlydwlrq wr zrun kdug1 Xqghuo|lqj wkhvh dujxphqwv lv wkh lpsruwdqw lvvxh ri
wkh h{whqw wr zklfk fxowxudo ydoxhv vkdsh wkh ghyhorsphqw ri vrfldo lqvwlwxwlrqv ru kdyh d
gluhfw ixqfwlrq lq uhjxodwlqj ehkdylrxu exw kdyh ehfrph lqh￿hfwlyh ru g|vixqfwlrqdo ryhu
wlph1
9Gdvjxswd +4<<6, dujxhv wkdw vxfk frvwv pljkw dprxqw wr zrphq vshqglqj ryhu kdoi
wkhlu uhsurgxfwlyh olih lq suhjqdqf| ru odfwdwlrq1 Kljk pdwhuqdo pruwdolw| udwhv frpsrxqg
wkh sureohp1
;dv jryhuqhg e| d glfwdwruldo sdwuldufk/ dqg hyhq li zrphq*v zhoiduh lv wdnhq
lqwr dffrxqw/ lw pd| zhoo eh wkh fdvh wkdw wkh zhljkwv dzdughg wkh zrpdq
duh uhodwlyho| orz zkhuh khu rxwvlgh rswlrqv duh srru dqg vkh kdv olwwoh yrlfh
lq wkh krxvhkrog1 Khqfh wkh frvwv wr khu zhoo0ehlqj ri kljkhu ihuwlolw| pd|
w|slfdoo| qrw eh wdnhq lqwr dffrxqw 1 Wkhuh lv d frqvlghudeoh olwhudwxuh
rq zkdw frqvwlwxwhv ihpdoh dxwrqrp| dqg krz lw pljkw eh phdvxuhg1 Wkh
phdvxuhv udqjh iurp dxwrqrp| lq grphvwlf ghflvlrq0pdnlqj/ delolw| wr zrun
rxwvlgh wkh krxvhkrog/ iuhhgrp iurp vrfldo vhfoxvlrq/ wr phdvxuhv ri olwhudf|
dqg qxphudf|1 Wkhuh lv hylghqfh wkdw wkhuh duh vxevwdqwldo gl￿huhqfhv lq
ihpdoh dxwrqrp| dfurvv Lqgld dqg G|vrq dqg Prruh+4<;6,/ iru lqvwdqfh/
dujxh wkdw vxfk gl￿huhqfhv xqghuolh uhjlrqdo gl￿huhqfhv lq lqidqw pruwdolw|
e| vh{1 Sudfwlfhv vxfk dv csxugdk*/ zklfk nhhs zrphq vhfoxghg iurp wkh
pdoh h|h dqg khqfh olplw khu sduwlflsdwlrq lq vrflhw| dw odujh/ duh orzhu lq
wkh vrxwk1
Vwxglhv ri nlqvkls lq pduuldjh lq Lqgld vxjjhvw wkdw wkhuh duh ydulrxv
w|shv ri nlqvkls rujdqlvdwlrq lq Lqgld wkdw pljkw kdyh d ehdulqj rq gh0
prjudsklf ehkdylrxu1 Nduyh+4<86/4<98,/ lghqwl￿hv dw ohdvw 6 pdmru w|shv
ri nlqvkls rujdqlvdwlrq/ gh￿qhg uhjlrqdoo| e| qruwk/ vrxwk dqg hdvw1 Wkh
fhqwudo }rqh lq Lqgld zdv lghqwl￿hg dv lqwhuphgldwh ehwzhhq wkh qruwkhuq
dqg vrxwkhuq w|shv/ frpelqlqj ihdwxuhv ri erwk1 Wkh fklhi irfxv ri wkh glv0
wlqfwlrq dfurvv nlqvkls v|vwhpv lq khu dffrxqw lv wkdw ri pduuldjh fxvwrpv/
zklfk vkh lghqwl￿hv dv d￿hfwlqj idplo| uhodwlrqv ehwzhhq phq dqg zrphq1
Xehurl +4<<6, suhvhqwv zrun e| Gxprqw/ Pdgdq dqg Wudxwwpdqq wkdw wdnhv
d voljkwo| gl￿huhqw shuvshfwlyh dujxlqj wkdw wkhuh duh pdq| dvshfwv ri pdu0
uldjh lq wkh qruwk dqg vrxwk wkdw duh hvvhqwldoo| vlplodu sduwlfxoduo| lq wkh
lpsruwdqfh ri d!qdo pduuldjhv1 Dv zloo eh hoderudwhg ehorz/ lw fdq eh
dujxhg wkdw yduldwlrqv lq pduuldjh v|vwhpv pljkw phgldwh wkh lpsdfw ri
hfrqrplf yduldeohv rq wkh lqfhqwlyhv iru idplolhv wr lqyhvw lq wkhlu fkloguhq1
Dsduw iurp gl￿huhqfhv lq ihpdoh dxwrqrp|/ ihuwlolw| lv dovr olnho| wr eh
d￿hfwhg e| wkh rshudwlrq ri pdunhwv1 Lq srru vrflhwlhv zkhuh fdslwdo pdu0
nhwv duh qrq0h{lvwhqw fkloguhq r￿hu wkh rqo| vrxufh ri vxssruw lq rog0djh1 Lq
vrflhwlhv zkhuh uhwxuqv wr phq duh kljkhu wkdq uhwxuqv wr zrphq ru ihpdoh
sduwlflsdwlrq lq sdlg zrun lv glvfrxudjhg/ wklv idloxuh ri fdslwdo pdunhwv
wudqvodwhv wr d ghshqghqfh rq vrqv dv d vrxufh ri rog0djh vhfxulw|1 Dowhu0
qdwlyho|/ li wkhuh lv d jhqghu glylvlrq ri oderxu dqg vrqv srvvhvv idup0 ru
￿up0vshfl￿f fdslwdo wkdw lv qrw hdvlo| rewdlqhg e| vrqv0lq0odz/ vrqv pljkw
eh d ehwwhu vrxufh ri rog0djh vhfxulw| wkdq gdxjkwhuv1 Wkhuh duh dovr qrupd0
wlyh uhdvrqv iru vrq0suhihuhqfh wkdw pljkw lq wxuq phdq kljkhu ihuwlolw|1 Vrqv
pljkw eh ydoxhg iru sxuho| fxowxudo uhdvrqv li wkh| sod| dq lpsruwdqw uroh lq
sduwlfxodu ulwxdov1 Dprqj xsshu0fdvwh Klqgxv/ lw lv wkh fxvwrp iru wkh hoghvw
<vrq wr shuirup wkh odvw ulwhv1 +Vrqv fdq eh vxevwlwxwhg iru/ e| eurwkhuv ru
forvh pdoh uhodwlyhv/ exw qhyhuwkhohvv/ wkh| duh vhhq dv dq lpsruwdqw v|pero
lq wkh wudqvlwlrq wr wkh diwhuolih1,
Wkh suhihuhqfh iru vrqv dulvlqj rxw ri wkh qhhg iru rog0djh vhfxulw| ru iru
qrupdwlyh uhdvrqv fdq eh prghoohg dv d *vdihw|0￿uvw* ghflvlrq pdnlqj surfhvv
dqg phdqv kljkhu ihuwlolw|1 Wklv h￿hfw lv frpsrxqghg lq krxvhkrogv zkhuh
lqidqw pruwdolw| udwhv duh kljk 0 srru krxvhkrogv zlwkrxw dffhvv wr edvlf
khdowk fduh zloo idfh kljkhu lqidqw pruwdolw| udwhv dv zhoo dv ohvv olnholkrrg
ri hqvxulqj rog0djh vhfxulw| wkurxjk dowhuqdwlyh dvvhwv1
Rqh phdvxuh ri vrq suhihuhqfh lv sdwulorfdo h{rjdp| zklfk lv dq lpsru0
wdqw ihdwxuh ri wkh vrfldo rujdqlvdwlrq ri Lqgld1 Wklv uhihuv wr wkh pljudwlrq
ri zrphq iurp wkhlu ruljlq yloodjhv wr wkdw ri wkhlu kxvedqg1 Wkh 4<;4
Fhqvxv lqglfdwhv wkdw doprvw 9<( ri zrphq ryhu 48 kdg ohiw wkhlu ruljlq ylo0
odjh/ frpsduhg wr ohvv wkdq 4;( ri phq1 Lq d vhulhv ri sdshuv +4<<</ 5333,/
Hgoxqg dujxhv wkdw dv|pphwulf wlplqj ri ehtxhvwv wr vrqv dqg gdxjkwhuv
pljkw eh rqh uhdvrq iru vxfk dq lqvwlwxwlrq1 Jlyhq wkdw ehtxhvwv duh lp0
sruwdqw iru pduuldjh/ phq pd| kdyh wr sxw r￿ pduuldjh1 Krzhyhu/ jlyhq
wkdw ghod|lqj pduuldjh frphv dw d frvw/ dqwlflsdwlqj wkh lqkhulwdqfh doorzv
klp wr pduu| hduolhu1 Sdwulorfdo uhvlghqfh pdnhv lw srvvleoh wr hqirufh wkh
fodlp rq lqkhulwdqfh1 Dovr phq pd| eh ohvv preloh ehfdxvh ri idup0vshfl￿f
lqyhvwphqwv1 Zrphq/ krzhyhu/ kdyh d pxfk vkruwhu shulrg ri ihfxqglw| dqg
fdqqrw zdlw wr fodlp wkhlu lqkhulwdqfh dqg wklv lq wxuq pljkw kdyh hqfrxu0
djhg wkh sd|phqw ri grzulhv vr wkdw lw odujho| vxevwlwxwhv iru lqkhulwdqfh1
Qrwh wkdw lq wklv hyhqw grzulhv uhpdlq wkh surshuw| ri wkh eulgh dqg wklv lv
d yhu| sduwlfxodu xvh ri wkh whup1
Wkh sd|phqw ri grzulhv dv d irup ri suh0pruwhp lqkhulwdqfh pljkw
dovr phdq wkdw wkh eulgh iruihlwv khu uljkw wr uhwxuq krph +wkh sudfwlfh
ri *Ndq|dgdq*/ zkhuh wkh eulgh lv jlyhq dzd| dv d jliw wr khu ixwxuh kxv0
edqg v|perolvhv suhflvho| wklv,/ zkhuhdv zkhuh frppxqlwlhv sd| d eulgh
sulfh udwkhu wkdq d grzu|/ wkh eulgh fdq fodlp wkh uljkw wr uhwxuq krph1
+Qrwh wkdw wklv fxvwrp dovr frxog dovr vhuyh wr uhgxfh wkh edujdlqlqj srzhu
ri zrphq zlwklq wkh krxvhkrog wr wkh h{whqw wkdw wkhlu rswlrqv ri ohdylqj
wkh krxvhkrog duh pxfk uhgxfhg,1 Lq vxppdu|/ sdwulorfdo uhvlghqfh pd|
eh gulyhq e| lqkhulwdqfh fxvwrpv wkdw vxssruw wkh rog0djh vhfxulw| prwlyh1
Wkh ylhz ri grzu| dv lqkhulwdqfh lv dovr frqvlvwhqw zlwk dq dujxphqw iru
vrq suhihuhqfh/ qdpho| wkdw vrqv dfw dv rog0djh lqvxudqfh1 Krzhyhu/ vrq
suhihuhqfh dqg wkh rog0djh lqvxudqfh prwlyh duh frqvlvwhqw zlwk sdwulorfdo
uhvlghqfh lqghshqghqw ri zkhwkhu grzulhv duh sdlg zkloh qhr0orfdo uhvlghqfh
doorzv erwk vrqv dqg gdxjkwhuv wr r￿hu fduh lq vlfnqhvv dqg rog0djh1 Wkh
sd|phqw ri grzulhv dqg wkhlu srvvleoh uroh lq d￿hfwlqj ihuwlolw| lv wkhuhiruh
43wuhdwhg vhsdudwho| dqg glvfxvvhg ehorz1 Lw lv riwhq dujxhg wkdw pduuldjh
sd|phqwv dqg zkhwkhu d eulgh*v idplo| sd|v d grzu| ru uhfhlyhv d eulgh0
sulfh d￿hfwv erwk wkh vwdwxv ri zrphq dqg lqyhvwphqw lq wkhp1 Dsduw iurp
wkh dujxphqwv iru grzulhv vnhwfkhg rxw deryh/ dq dowhuqdwlyh lqwhusuhwdwlrq
lv wkdw lq vrflhwlhv zkhuh wkhuh lv d jhqghu glylvlrq ri oderxu dqg zrphq
gr qrw gluhfwo| frqwulexwh wr lqfrphv/ wkh srvlwlyh wudqvihu iurp wkh eulgh*v
idplo| wr wkdw ri wkh eulghjurrp*v lv lq h￿hfw d frqwulexwlrq wrzdugv khu
xsnhhs lq wkh qhz krxvhkrog1 Li wklv lv vr dqg wkh glvfrxqwhg ydoxh ri wkh
wudqvihuv duh htxdo/ wkhuh lv olwwoh uhdvrq wr h{shfw dq| vljql￿fdqw h￿hfw ri
vxfk d fxvwrp rq ihuwlolw| dfurvv jhqhudwlrqv1 Krzhyhu/ vlqfh grzulhv duh
d suh0pruwhp lqkhulwdqfh/ wr wkh h{whqw wkdw fdslwdo pdunhwv zrun srruo|/
vxfk wudqvihuv pd| zhoo uhsuhvhqw d exughq rq wkh sduhqwdo krxvhkrog dqg
vhuyh wr uhgxfh ihuwlolw| fhwhulv sdulexv: 1
Dqrwkhu fxowxudo wudlw flwhg dv ehlqj ri vrph lpsruwdqfh lv wkh fxvwrp ri
pduuldjh wr qhdu uhodwlyhv1 Lq wkh Vrxwk/ d suhihuuhg pduuldjh w|sh dprqjvw
vrph frppxqlwlhv lv wkdw ri furvv0frxvlq pduuldjhv/ xqfoh0qlhfh pduuldjhv
dqg vlplodu dooldqfhv1 Wkh dujxphqwv ri Nduyh dqg rwkhuv vxjjhvw wkdw wkh
idfw wkdw pduuldjhv duh ehwzhhq idplolhv wkdw duh vr uhodwhg doorzv zrphq
d idu juhdwhu phdvxuh ri iuhhgrp dqg vhfxulw| zlwklq pduuldjh wkdq wkh
vwulfwo| d!qdo pduuldjh1 Lq dgglwlrq/ lw lv olnho| wkdw vxfk pduuldjhv r￿hu
d irup ri ulvn0vkdulqj wr idplolhv lq wkh qhhg wr ehdu vrqv1 Vlqfh surshuw|
fdq eh wudqvihuuhg yld vxfk pduuldjhv wr eorrg uhodwlyhv/ lw pljkw eh wkh
fdvh wkdw wklv v|vwhp orzhuv wkh lqfhqwlyhv wr kljkhu ihuwlolw|1 Lw rxjkw wr
eh vwuhvvhg wkdw juhdwhu iuhhgrp iru zrphq lq wkh vrxwk vxjjhvwhg e| wkh
orzhu olnholkrrg ri vhfoxvlrq dqg juhdwhu iuhhgrp zlwklq pduuldjh gr qrw
qhfhvvdulo| phdq kljkhu vwdwxv ri zrphq exw pljkw phdq pruh iuhhgrp wr
uhjxodwh ihuwlolw|/ frpsduhg wr wkh Qruwk1
Wkh qh{w vhfwlrq dvvxphv wkdw frqwh{wxdo h￿hfwv ri fxowxudo qrupv pdwwhu
dqg irfxvhv rq ghulylqj dq hpslulfdo irupxodwlrq wr whvw zkhwkhu wkh| gr
dqg ixuwkhu/ zkhwkhu wkh| fdq eh glvwlqjxlvkhg iurp hqgrjhqrxv h￿hfwv/ vr
wkdw lqglylgxdo ehkdylrxu lv d￿hfwhg e| frppxqlw| ehkdylrxu dv zhoo1
6 Wkh Hpslulfdo Prgho
Wkh edvlf vwuxfwxuh ri prghov zlwk vrfldo lqwhudfwlrqv kdyh ehhq odlg rxw e|
Eurfn dqg Gxuodxi +4<<</ 5333, lq vhulhv ri sdshuv1 Wr looxvwudwh lwv dssol0
fdwlrq wr ihuwlolw| ehkdylrxu/ Gxuodxi dqg Zdonhu+4<<<, hpsor| d prgho e|
:Krzhyhu/ vxfk wudqvihuv pljkw dovr eh dvvrfldwhg zlwk wkh uhodwlyho| kljkhu pruwdolw|
ri lqidqw jluov1
44Frrshu dqg Mrkq +4<;;, dqg wkh h{srvlwlrq ehorz iroorzv wkdw ri Gxuodxi
dqg Zdonhu +4<<<,1 Wkh nh| lghd lv wkdw wkhuh lv d uhodwlrqvkls ehwzhhq
srwhqwldo pxowlsoh htxloleuld dqg wkh ghshqghqfh ri lqglylgxdo ehkdylrxu rq
jurxs ehkdylrxu1 Vxssrvh/ wkdw wkh sd|r￿ ixqfwlrqv/ Y / ri hyhu| krxvhkrog
lq wkh frppxqlw| lv lghqwlfdo dqg lqfuhdvlqj lq rzq ihuwlolw| +qxpehu ri gh0
vluhg fkloguhq, exw h{klelwv qhjdwlyh vslooryhuv +lv ghfuhdvlqj, lq wkh dyhudjh
qxpehu ri fkloguhq ghvluhg lq wkh frppxqlw| wr zklfk wkh krxvhkrog eh0
orqjv1 Lqglylgxdo ihuwlolw|/ i￿>lv dovr dvvxphg wr olh lq wkh erxqghg lqwhuydo
^3>i‘=
Pd{Y+i￿>i3￿, +4,
zkhuh i3￿ ghqrwhv wkh dyhudjh fkrlfh ri hyhu|rqh h{fhswlqj krxvhkrog l/




Ixuwkhupruh/ d v|pphwulf Qdvk htxloleulxp zloo h{lvw li wkhuh lv d ohyho




Wklv htxloleulxp fdq eh lqh!flhqw li lqglylgxdo krxvhkrogv ghflvlrqv
derxw ihuwlolw| duh xqfrruglqdwhg/ vr wkdw wkhuh lv d gl￿huhqfh ehwzhhq sul0
ydwh dqg vrfldo xwlolwlhv1 Ghqrwh wkh frpprq vrfldo ohyho ri ihuwlolw| e| iWW=







Li wkhuh duh qhjdwlyh vslooryhuv iurp wkh ihuwlolw| ehkdylrxu ri rwkhu krxvh0






Ys￿ > pxvw eh srvlwlyh1 Jlyhq wkdw Y lv frqfdyh/ wklv
pxvw lq wxuq phdq wkdw wkh sulydwh rswlpxp/ iW> lv kljkhu wkdq iWW> zklfk
lv wkdw ohyho ri ihuwlolw| fkrvhq e| doo krxvhkrogv li krxvhkrogv zhuh deoh wr
frruglqdwh ihuwlolw| ehkdylrxu1 Lw lv dovr sodxvleoh wkdw wkh xwlolw| ixqf0
wlrqv h{klelw frpsohphqwdulwlhv vr wkdw
Y2T E￿c￿￿
Ys￿ Ys3￿
? 3/ zklfk dv Gxuodxi dqg
45Zdonhu ghprqvwudwh lv d qhfhvvdu| frqglwlrq iru wkh h{lvwhqfh ri pxowlsoh qrq
frrshudwlyh Qdvk htxloleuld1 Wklv dprxqwv wr wkh frqglwlrq wkdw wkh rswl0
pdo ihuwlolw| uhvsrqvh ixqfwlrq ri wkh krxvhkrog lv dq lqfuhdvlqj ixqfwlrq ri
wkh dyhudjh ihuwlolw| ohyho lq wkh frppxqlw|/ zklfk dv Gdvjxswd +4<<6/5333,
srlqwv rxw lv wkh glvwlqfwlyh ihdwxuh ri frqiruplvw ehkdylrxu1 Lq wkhvh flu0
fxpvwdqfhv/ rqh zd| lq zklfk dq htxloleulxp pljkw eh vhohfwhg lv wkurxjk
dgdswlyh h{shfwdwlrqv iru lqvwdqfh/ dqg dq htxloleulxp wkxv vhohfwhg pxvw
eh vhoi0frqvlvwhqw lq wkdw wkh eholhiv ri hdfk krxvhkrog duh vxvwdlqhg e| wkh
dfwxdo ehkdylrxu ri krxvhkrogv lq wkh frppxqlw|1
Wklv iudphzrun lv xvhg wr vhw xs dq hpslulfdo prgho1 Frqvlghu d srsx0
odwlrq ri krxvhkrogv/ lqgh{hg e| l/ hdfk ehorqjlqj wr d frppxqlw|/ lqgh{hg
e| m1 Lq wkh prvw jhqhudo yhuvlrq/ hdfk krxvhkrog zlvkhv wr pd{lplvh lwv
sd|r￿/ gh￿qhg ryhu d yhfwru ri lqglylgxdo 0vshfl￿f fkdudfwhulvwlfv/ [￿￿/ lwv
ghvluhg ihuwlolw| ohyho/ i￿/ lwv eholhiv derxw wkh dyhudjh ihuwlolw| ehkdylrxu
ri rwkhu krxvhkrogv lq wkh frppxqlw|/ pe
￿= Wkh xvh ri h{shfwdwlrqv derxw
ehkdylrxu lv wr fdswxuh wkh qrwlrq wkdw vrfldo lqwhudfwlrqv lq odujh jurxsv
+vxfk dv frppxqlwlhv gh￿qhg e| hwkqlflw|, duh phgldwhg e| eholhiv derxw
rwkhu shrsoh*v ehkdylrxu/ udwkhu wkdq dfwxdo ehkdylrxu/ zklfk lv xqolnho| wr
eh gluhfwo| revhuydeoh1
Pd{Y +i￿>[ ￿￿>p e
￿, +8,
Wkh rswlplvdwlrq ri wklv ixqfwlrq vxemhfw wr frqvwudlqwv srvhg e| ixoo lq0
frph jlyhv ulvh wr dq rswlpdo uhvsrqvh ixqfwlrq +ghpdqg, iru ghvluhg ihuwlolw|
dv d ixqfwlrq ri eholhiv dqg krxvhkrog fkdudfwhulvwlfv/ sulfhv +ri frqvxpswlrq/
kxpdq fdslwdo hwf1, dqg lqfrphv |￿￿1 Wkh hqwluh yhfwru ri sulfhv/ lqfrphv
dqg rzq fkdudfwhulvwlfv wkdw pljkw lq xhqfh ihuwlolw| ehkdylrxu fdq eh sduwl0
wlrqhg lqwr d yhfwru ri lqglylgxdo0vshfl￿f yduldeohv/ [￿￿ dqg frppxqlw|0ohyho
djjuhjdwhv/ ]￿ wkdw pljkw uhjxodwh krxvhkrog ihuwlolw|1 Ixuwkhupruh/ wkh hi0
ihfw ri krxvhkrog0vshfl￿f yduldeohv lv dvvxphg wr eh phgldwhg e| fxowxudo
qrupv/ F￿/ dqg wkhuhiruh/ fruuhfwo| zulwwhq dv d ixqfwlrq ri wkhvh qrupv1
Wklv lv vxssuhvvhg lq wkh qrwdwlrq ehorz/ exw lq zkdw iroorzv/ lw lv dvvxphg
wkdw wkh yhfwru [/ lqfoxghv erwk krxvhkrog ohyho yduldeohv dqg wkhlu lqwhu0
dfwlrq zlwk fxowxudo qrupv1
i￿ @ I+[￿>] ￿c pe
￿, +9,
Lq wkh hpslulfdo dqdo|vlv/ wklv lv dssur{lpdwhg e| d olqhdu ixqfwlrq ri
wkh yduldeohv wr eh vshfl￿hg lq ghwdlo ehorz1 Krzhyhu/ zkloh d olqhdu ds0
sur{lpdwlrq vhhpv wkh prvw reylrxv ￿uvw dssurdfk/ lw lv dovr wkh ohdvw olnho|
46wr |lhog lghqwl￿fdwlrq ri wkh gl￿huhqw vrfldo h￿hfwv dv Pdqvnl +4<<6/5333,/
Pr!ww+5334, dqg Eurfn dqg Gxuodxi +5333, pdnh fohdu1 Wklv sureohp lv
pdgh dssduhqw lq wkh vshfl￿fdwlrq ehorz1
Vxssrvh wkh olqhdu dssur{lpdwlrq wdnhv wkh irup=
i￿ @ ￿ . ￿pe
￿ . ￿￿[￿ . ￿￿]￿ . x￿￿ +:,
Khuh/ ￿/ fdswxuhv wkh hqgrjhqrxv h￿hfwv ri vrfldo lqwhudfwlrqv/ zkloh ￿
dqg ￿/ fdswxuh h{rjhqrxv +frqwh{wxdo dqg fruuhodwhg, h￿hfwv;1
Lw lv dvvxphg wkdw krxvhkrogv duh gudzq udqgrpo| iurp wkh vhw ri frp0
pxqlwlhv dqg wkdw zlwklq hdfk frppxqlw|/ doo lqwhudfwlrqv duh joredo dqg
v|pphwulf/ vr wkdw wkh vlqjoh sdudphwhu/ ￿/ lqgh{hv wkh vrfldo lqwhudfwlrqv
h￿hfw1 Wkh vxemhfwlyh h{shfwdwlrq ri wkh l|￿ krxvhkrog ri wkh dyhudjh fkrlfh
lq wkh frppxqlw| pxvw eh wkh pdwkhpdwlfdo h{shfwdwlrq ri wkh dyhudjh
fkrlfh lq wkh frppxqlw|/ ghqrwhg e| p￿/ lq rughu iru h{shfwdwlrqv wr eh
vhoi0frqvlvwhqw1 Wkh xqltxh vhoi0frqvlvwhqw vroxwlrq iru wklv olqhdu prgho lv=
p￿ @
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Qrwh wkdw li wkhuh lv d +vxe,vhw ri +djjuhjdwh, krxvhkrog0vshfl￿f ydul0
deohv [/ qrw frqwdlqhg lq ]/ doo wkh h￿hfwv fdq eh lghqwl￿hg1 Pdqvnl +4<<6,
frqvlghuv wkh fdvh zkhuh H+[￿m]￿, lv olqhduo| ghshqghqw rq ] dqg srlqwv
rxw wkdw lq wklv fdvh hyhq wkh h{lvwhqfh ri vrfldo h￿hfwv fdqqrw eh lghqwl￿hg1
Wkh gl!fxowlhv duh pdjql￿hg lq wkh fdvh frqvlghuhg lq wklv sdshu/ zkhuh
wkhuh lv rqo| lqirupdwlrq dw wkh djjuhjdwh ohyho1 Wklv lq wxuq lpsolhv wkh
lpsrvvlelolw| ri hvwlpdwlqj dq htxdwlrq vxfk dv +48, exw rqo| doorzv wkh
hvwlpdwlrq ri wkh htxlydohqw ri wkh cvrfldo htxloleulxp* htxdwlrq +47,/ zlwk
dyhudjh ihuwlolw| ohyho dv d uhjuhvvdqg dqg [￿ +wkh frppxqlw| dyhudjh ri wkh
krxvhkrog0vshfl￿f yduldeohv,/ xvhg wr lghqwli| H+[￿m]￿,/ l1h1 dvvxplqj wkdw
;Pdqvnl +4<<6, uhihuv wr frqwh{wxdo h￿hfwv dv wkh yduldwlrq lq wkh rxwfrph lqgxfhg e|
jurxs dyhudjhv ri h{rjhqrxv yduldeohv1 Kh dvvxphv wkdw doo lqglylgxdo0vshfl￿f yduldeohv
dovr d￿hfw rxwfrphv wkurxjk wkhlu jurxs djjuhjdwhv1 Krzhyhu/ wkhuh lv qrwklqj lq wkh
olwhudwxuh rq ihuwlolw| ehkdylrxu wkdw vxjjhvwv wkdw wkh ghpdqg iru fkloguhq vkrxog eh
d￿hfwhg/ qrw phuho| e| rzq lqfhqwlyhv exw e| wkh djjuhjdwh ru frppxqlw|0ohyho ydoxhv ri
wkhvh lqfhqwlyhv dv zhoo1 Wkh whuplqrorj| vwloo dssolhv wr wkh h{whqw wkdw wkhuh duh jurxs
ohyho dyhudjhv +vd| khdowk vshqglqj lq wkh frppxqlw|, wkdw d￿hfw wkh lqglylgxdo ghpdqg
iru fkloguhq1
47H+[￿m ]￿,@[ ￿1 Lq wklv jhqhudo fdvh/ hyhq zlwk h{foxvlrq uhvwulfwlrqv rq
frppxqlw| djjuhjdwhv ]/ doo wkdw fdq eh vdlg lv wkdw vrfldo h￿hfwv h{lvw/
exw hqgrjhqrxv h￿hfwv fdqqrw eh lghqwl￿hg1 Qrwh dovr wkdw zlwk d olqhdu
dssur{lpdwlrq wr ihuwlolw| ehkdylrxu/ wkh h{lvwhqfh ri pxowlsoh htxloleuld duh
uxohg rxw 0 wkhuh lv dq xqltxh htxloleulxp1 Krzhyhu/ lw lv xvhixo wr ehjlq
zlwk wklv dssur{lpdwlrq ehiruh h{sorulqj pruh frpsolfdwhg ixqfwlrqv1 Wkh











￿￿]￿ .. x ￿￿ +43,
Dv lv dssduhqw iurp wkh deryh/ hyhq li wkh yhfwru ]/ frqwdlqhg dwwulexwhv
wkdw duh qrw sduw ri wkh vhw ri krxvhkrog0ohyho yduldeohv/ [/ jlyhq wkh idfw
wkdw wkh gdwd duh rqo| dydlodeoh dw wkh djjuhjdwh ohyho m/ ￿ uhpdlqv xqlghqwl0
￿hg1 Krzhyhu/ dv orqj dv wkh frh!flhqwv rq erwk ] dqg [ duh vljql￿fdqwo|
gl￿huhqw iurp }hur/ lw fdq eh frqfoxghg wkdw vrfldo h￿hfwv pdwwhu1
Wkh qh{w vshfl￿fdwlrq h{dplqhv wkh srvvlelolw| ri lpsurylqj rq wklv glv0
pdo rxwfrph e| xvlqj lqirupdwlrq ryhu wlph1 Lw wxuqv rxw wkdw wkh glv0
dgydqwdjh ri zrunlqj zlwk djjuhjdwh lqirupdwlrq lv plwljdwhg khuh li lqiru0
pdwlrq lv dovr dydlodeoh ryhu wlph1 Wklv doorzv h{shfwdwlrqv irupdwlrq wr eh
h{solflwo| prghoohg e| xvlqj sdvw lqirupdwlrq dydlodeoh wr phpehuv ri wkh
frppxqlw|1 D uhdvrqdeoh dvvxpswlrq lq wklv frqwh{w pljkw eh wkdw krxvh0
krogv duh d￿hfwhg e| odjjhg h{shfwhg dyhudjh ehkdylrxu1 D sodxvleoh uhdvrq
iru wklv dvvxpswlrq lv wkdw zlwklq krxvhkrogv/ zrphq*v ihuwlolw| ghflvlrqv duh
riwhq lq xhqfhg e| wkrvh ri roghu vlvwhu0lq0odzv ru roghu vlvwhuv dqg zlwkrxw
zkrvh vxssruw vxfk ghflvlrqv pljkw eh gl!fxow1
i￿c| @ ￿ . ￿pe
￿c|3￿ . ￿￿[￿| . ￿￿]￿| . x￿c|￿ +44,
Rqfh djdlq/ lpsrvlqj frqvlvwhqf| ri h{shfwdwlrqv/ wkh vrfldo htxloleulxp
htxdwlrq lv=




















￿￿]￿| . x￿c|￿ +47,
48Wkh htxdwlrq iru djjuhjdwh/ frppxqlw|0ohyho ihuwlolw| fdq wkhq eh zulwwhq













Qrwh wkdw khuh/ hyhq li wkh vhw ri krxvhkrog0ohyho yduldeohv/ [ lv olqhduo|
ghshqghqw rq ]/ wkh vrfldo lqwhudfwlrqv h￿hfw ￿/ lv lghqwl￿hg1 Wkh vshfl￿0
fdwlrq deryh lv gl!fxow wr hvwlpdwh jlyhq d olplwhg vhw ri revhuydwlrqv ryhu
wlph dqg d odujh vhw ri srwhqwldo yduldeohv lq [1 Wkh dowhuqdwlyh vwudwhj|
sxuvxhg khuh/ jlyhq wkh olplwhg gdwd/ lv wr xvh odjjhg ihuwlolw| lq shulrg +w￿4,
dv d sur{| iru h{shfwhg dyhudjh ehkdylrxu/ wr rewdlq hvwlpdwhv ri ￿1 Wklv
vxjjhvwv wkh iroorzlqj vshfl￿fdwlrq dv d whvwdeoh dowhuqdwlyh wr +54, dqg lv
uhihuuhg wr dv Vshfl￿fdwlrq E=
i￿c| @ ￿ . ￿i￿c|3￿ . ￿￿[￿| . ￿￿]￿| . x￿c|￿ +49,
Wkxv idu/ lw kdv ehhq dvvxphg wkdw h{shfwdwlrqv duh olqhdu lq wkh yduldeohv
ri lqwhuhvw1 Wklv lv qrw hvvhqwldo dqg lq idfw d vrxufh ri srwhqwldo plv0
vshfl￿fdwlrq1 Li pxowlsoh htxloleuld gr h{lvw/ wkhq wkh dvvxpswlrq ri olqhdulw|
lv lqfruuhfw1 Lq zkdw iroorzv/ qrq0olqhdulw| lq ihuwlolw| lv dvvxphg wr eh gulyhq
e| eholhiv derxw ihuwlolw| dqg wklv lv dssur{lpdwhg e| d txdgudwlf ixqfwlrq
ri sdvw ihuwlolw| dqg lv uhihuuhg wr dv Vshfl￿fdwlrq F=
i￿c| @ ￿ . ￿￿i￿c|3￿ .￿2i2
￿c|3￿ . ￿￿[￿| . ￿￿]￿| . x￿c|￿ +4:,
Wkh hpslulfdo vshfl￿fdwlrq kdv ehhq vlohqw rq wkh uroh ri fxowxuh1 Wkh
uroh ri fxowxuh/ lq wkh ￿uvw lqvwdqfh lv ylvxdolvhg dv d￿hfwlqj krxvhkrog lqfhq0
wlyhv dqg khqfh/ fxowxudo qrupv duh lqwhudfwhg zlwk krxvhkrog0ohyho yduldeohv/
wr surylgh dq h{sdqghg vhw ri h{rjhqrxv yduldeohv1 Doo ri wkh vshfl￿fdwlrqv
frqvlghuhg deryh wkhq lqfoxgh wkh h{sdqghg vhw ri h{rjhqrxv fryduldwhv/
zlwk krxvhkrog0ohyho djjuhjdwhv pxowlsolhg e| qrupv1 Krzhyhu/ lw lv sodx0
vleoh wkdw fxowxudo qrupv d￿hfw qrw mxvw hfrqrplf lqfhqwlyhv exw dovr wkh
pdqqhu lq zklfk krxvhkrogv zlwklq frppxqlwlhv irup h{shfwdwlrqv ryhu eh0
olhiv derxw ehkdylrxu1 Li Vshfl￿fdwlrq E +dqg shukdsv F, suryh vhqvleoh/ wkh
iroorzlqj vshfl￿fdwlrq G/ lv wr eh hvwlpdwhg wr whvw zkhwkhu vrfldo lqwhudfwlrq
h￿hfwv gl￿hu e| frppxqlw|1
i￿c| @ ￿ . ￿+F￿, i￿c|3￿ . ￿￿[￿| . ￿￿]￿| . x￿c|￿ +4;,
Wr vxppdulvh/ wklv vhfwlrq kdv odlg rxw irxu srvvleoh vshfl￿fdwlrqv wkdw
zloo eh whvwhg1 Wkh ￿uvw/ D/ dvvxphv wkdw h{shfwdwlrqv derxw ehkdylrxu duh
49frqwhpsrudqhrxv dqg vhoi0frqvlvwhqw1 Lq wklv vshfl￿fdwlrq/ wkh h{lvwhqfh ri
hqgrjhqrxv h￿hfwv ru vrfldo lqwhudfwlrq h￿hfwv fdqqrw eh lghqwl￿hg1 Wkh
qh{w frxsoh ri vshfl￿fdwlrqv/ +E dqg F, dvvxph wkdw h{shfwdwlrqv derxw
ehkdylrxu duh gulyhq e| odjjhg h{shfwhg dyhudjh ehkdylrxu zklfk vhhpv d
uhdvrqdeoh dvvxpswlrq lq wkh frqwh{w ri ihuwlolw|1 Wkh ￿qdo vshfl￿fdwlrq/ G/
h{dplqhv zkhwkhu wkh vrfldo lqwhudfwlrqv h￿hfw gl￿huv dfurvv frppxqlwlhv1
Wkh qh{w vhfwlrq glvfxvvhv wkh gdwd dydlodeoh wr whvw wkhvh vshfl￿fdwlrqv1
7W k h g d w d
Wr whvw wkh uroh ri fxowxudo wudlwv/ wkh sdshu uholhv rq dqqxdo gdwd iru uxudo
duhdv ri 48 pdmru vwdwhv lq Lqgld/ fryhulqj wkh shulrg/ 4<:30<61 Wkh sulpdu|
gdwd rq wrwdo ihuwlolw| udwhv dqg lqidqw pruwdolw| udwhv lv fxoohg iurp ydulrxv
lvvxhv ri wkh Vdpsoh Uhjlvwudwlrq Exoohwlq sxeolvkhg e| wkh Uhjlvwudu Jhq0
hudo ri Lqgld1 Wklv lv frpelqhg zlwk gdwd rq frqvxpswlrq/ lwv glvwulexwlrq
dqg rq sryhuw| sxw wrjhwkhu e| ￿}ohu/ Gdww dqg Udydoolrq +Zruog Edqn/
Srolf| Uhvhdufk Ghsduwphqw, dqg ixuwkhu vxssohphqwhg e| gdwd iurp Qd0
wlrqdo Dffrxqwv dovr sxw wrjhwkhu e| Gdww dqg Udydoolrq1 Ixuwkhu gdwd rq
lqiudvwuxfwxuh +shufhqwdjh ri luuljdwhg duhd/ urdg ghqvlw| dqg shufhqwdjh ri
yloodjhv zlwk hohfwulflw|, zhuh rewdlqhg iurp Idq/ Kd}hoo dqg Wkrudw +4<<;,/
zkloh gdwd rq khdowk dqg hgxfdwlrq vshqglqj zhuh surylghg e| U1 Mkd dqg
rewdlqhg iurp ydulrxv lvvxhv ri wkh Exoohwlq ri wkh Uhvhuyh Edqn ri Lqgld1
Gdwd rq olwhudf| zdv rewdlqhg iurp wkh Fhqvxv ri Lqgld
Fxowxudo wudlwv dfurvv Lqgldq vwdwhv duh rewdlqhg iurp Wkh Shrsoh ri Lq0
gld Vhulhv/ Yroxph YLL/ sxeolvkhg e| RXS iru wkh Dqwkursrorjlfdo Vxuyh| ri
Lqgld1 Wkh gdwd xvhg zhuh froohfwhg e| wkh Dqwkursrorjlfdo Vxuyh| ri Lqgld
dv sduw ri d surmhfw rq wkh Shrsoh ri Lqgld/ ghvljqhg wr jhqhudwh d ghvfuls0
wlyh dqwkursrorjlfdo sur￿oh ri doo wkh frppxqlwlhv ri Lqgld/ dqg wkh lpsdfw
rq wkhp ri fkdqjh dqg ghyhorsphqw1 Wkh surmhfw zdv odxqfkhg lq Rfwrehu
4<;8 exw wkhuh kdyh ehhq suhylrxv olvwlqjv xqghuwdnhq e| wkh frorqldo dx0
wkrulwlhv vlqfh 4;391 7968 frppxqlwlhv zhuh vwxglhg dfurvv Lqgld1 Vrxufhv
xvhg zhuh suhylrxv hwkqrjudsklf vxuyh|v exw wkh sulpdu| vrxufh frqvlvwhg
ri ￿hog vxuyh|v frqgxfwhg zlwk dssur{lpdwho| ￿yh lqirupdqwv shu frppx0
qlw|/ lqwhuylhzhg ryhu dq dyhudjh ri ￿yh gd|v1 Lqwhuylhzv zhuh frqgxfwhg lq
68;4 yloodjhv +prvwo| pxowl0frppxqlw|, dqg lq 4344 wrzqv vsuhdg ryhu wkh
glvwulfwv ri Lqgld1 Wkh vxuyh| fryhuhg 754 glvwulfwv dqg <4 fxowxudo uhjlrqv1
Wkh gdwd rewdlqhg rq frppxqlwlhv wkxv zdv djjuhjdwhg wr wkh vwdwh
ohyho1 Wkh lqirupdwlrq lv dydlodeoh dv wkh shufhqwdjh ri frppxqlwlhv wkdw
iroorz ru kdyh d sduwlfxodu wudlw/ fdwhjrul}hg e| xuedq2uxudo uhvlghqfh/ e|
4:uholjlrq/ rffxsdwlrq/ dqg e| vfkhgxohg fdvwh dqg wuleh1 Wkh wudlwv fryhu
lghqwlw|/ hfrorj|/ vrfldo rujdql}dwlrq/ hfrqrp| dqg rffxsdwlrq/ shufhswlrq
dqg ghyhorsphqw surfhvv dqg olqndjhv1 Gdwd duh dydlodeoh rq 6<5 vxfk wudlwv
rxw ri d srvvleoh :<51
Lq wklv vwxg|/ wkh irfxv lv rq irxu jurxsv ri gdwd rq wudlwv1 Wkh irxu
jurxsv duh yduldeohv uhodwhg wr ihpdoh vhfoxvlrq dqg dxwrqrp|/ sdwulolqhdo
uhodwlrqvklsv +xvxdoo| lpso|lqj vrq suhihuhqfh,/ pduuldjh sd|phqwv +grzu|/
eulghzhdowk, dqg pduuldjh v|vwhpv +d!qdo pduuldjhv,1 Lq olqh zlwk wkh
glvfxvvlrq lq vhfwlrqv 5 dqg 6/ wkh| zhuh fkrvhq vlqfh wkh| uh hfwhg wudlwv
wkdw duh prvw olnho| wr kdyh d ehdulqj rq ihuwlolw|/ hlwkhu gluhfwo| ru wkurxjk
lqwhudfwlrqv zlwk nh| yduldeohv vxfk dv ihpdoh hgxfdwlrq ru lqfrph1 Wdeoh 5
surylghv d vxppdu| ri wkhvh yduldeohv dfurvv vwdwh jurxsv1
41Wkh phdvxuhv xvhg wr fdswxuh sdwulolqhdo nlqvkls ru vrq0suhihuhqfh duh=
l, zkhwkhu frppxqlwlhv sudfwlvh sdwulorfdo h{rjdp| lq pduuldjh1
ll, zkhwkhu pduuldjh uxohv duh edvhg rq jrwud h{rjdp| +zklfk lq wxuq
uhlqirufhv sdwulorfdo h{rjdp|,
lll, zkhwkhu wkh pduuldjh fxvwrpv lqfoxgh wkdw ri *ndq|dgdq*
ly, zkhwkhu lqkhulwdqfh lv wr wkh vrqv/ wr wkh h{foxvlrq ri gdxjkwhuv1
51 Ihpdoh edujdlqlqj srzhu lv rewdlqhg dv dq dyhudjh ryhu wkh iroorzlqj
wudlwv=
l, zkhwkhu wkh| kdyh frqwuro ryhu idplo| h{shqglwxuh1
ll, zkhwkhu wkh| frqwulexwh wr idplo| lqfrph +wklv lv gluhfwo| uhodwhg wr
erwk ihpdoh vhfoxvlrq dqg wr sduwlflsdwlrq lq sdlg zrun,
lll, zkhwkhu glyrufh lv vrfldoo| vdqfwlrqhg +hyhq li ohjdoo| doorzhg/ vrfldo
vdqfwlrqv riwhq d￿hfw wkh delolw| ri zrphq wr glyrufh,1
61 Ihpdoh vhfoxvlrq lv phdvxuhg e| wkh shufhqwdjh ri frppxqlwlhv lq
hdfk vwdwh wkdw uhsruw wkdw zrphq wudglwlrqdoo| frq￿qh wkhpvhoyhv wr krxvh0
zrun +fdq eh vhhq dv d frpelqdwlrq ri jhqghu gl￿huhqfhv lq zrun dqg ihpdoh
vhfoxvlrq,1
71 Grzu| sd|phqw duh phdvxuhg e| wkh shufhqwdjh ri frppxqlwlhv wkdw
sudfwlfh wkh fxvwrp ri sd|phqw ri grzulhv h{foxvlyho| +dqg vr gr qrw rewdlq
d eulgh sulfh ru sudfwlfh d frpelqdwlrq ri wkh wzr fxvwrpv,1
81D!qdo pduuldjhv lqfoxgh doo srvvleoh w|shv ri pduuldjhv ehwzhhq eorrg
uhodwlyhv wkdw duh shuplwwhg lq wkh frppxqlwlhv vxuyh|hg1 Wkhvh lqfoxgh
furvv0frxvlq/ xqfoh0qhlfh pduuldjhv dqg vr rq1
Wkh yduldwlrq lq fxowxudo wudlwv dfurvv Lqgld lv vkrzq lq Wdeoh 51 Dv lv
fohdu/ qruwkhuq Vwdwhv fohduo| duh dvvrfldwhg zlwk erwk sdwulorfdo h{rjdp|
+orz ohyhov ri qhr0orfdo h{rjdp|,/ kljk qrupv ri pdoh lqkhulwdqfh/ Ndq|dgdq
pduuldjhv dqg grzu| sd|phqwv dv zhoo dv orzhu ohyhov ri ihpdoh dxwrqrp|1
Wklv lv forvho| sdudoohohg e| wkh Elpdux vwdwhv/ zlwk wkh h{fhswlrq ri wkh
4;yduldeohv fdswxulqj ihpdoh dxwrqrp|/ zklfk dsshduv kljkhu lq wkh Elpdux
vwdwhv1
Glyrufh zlwk vrfldo dssurydo lv ohdvw olnho| lq wkh qruwk dqg vrxwk/ uhodwlyh
wr wkh zhvw dqg Elpdux1 Krzhyhu/ wkh nh| yduldeoh wkdw fdswxuhv zkhwkhu
zrphq kdyh dq| frqwuro ryhu vshqglqj vxjjhvwv wkdw wkh wudglwlrqdo glylgh
ehwzhhq qruwk dqg Elpdux frpsduhg wr wkh vrxwk krogv khuh1 Wklv lv dovr
txlwh gl￿huhqw iurp zkhwkhu zrphq frqwulexwh wr lqfrph= zrphq duh do0
orzhg wr gr vr lq wkh Elpdux vwdwhv +uhodwlyh wr wkh qruwk, exw wudglwlrqdoo|
uhwdlq olwwoh frqwuro ryhu wkh sxuvh0vwulqjv1 Wkhuh duh dovr vwurqj yduldwlrqv lq
wkh sudfwlfh ri vhfoxvlrq +fdswxuhg khuh e| zkhwkhu zrphq wudglwlrqdoo| frq0
￿qh wkhpvhoyhv wr krxvhzrun,1 Djdlq/ wklv lv kljkhvw lq wkh qruwk/ iroorzhg
e| wkh hdvw1 Wkh sd|phqwv ri grzulhv +lq h{foxvlrq wr rwkhu h{fkdqjhv, lv
wkh grplqdqw wudlw lq wkh qruwk dqg lv fohduo| fruuhodwhg zlwk wkh fxvwrpv ri
pdoh lqkhulwdqfh/ sdwulorfdo h{rjdp| dqg Ndq|dgdq pduuldjhv1 Eulgh0sulfh
sd|phqwv duh pruh wkh qrup lq wkh vrxwk/ hdvw dqg zhvw exw khuh fxvwrpv
ri grzu| sd|phqwv riwhq fr0h{lvw zlwk eulgh0sulfh<1 D!qdo pduuldjhv duh
pruh wkh qrup lq wkh vrxwk dqg zhvw dqg duh uhodwlyho| uduh hovhzkhuh1 Wkh
uroh ri vxfk pduuldjhv lq uhjxodwlqj ihuwlolw| lv ghedwdeoh exw lw kdv ehhq
dujxhg wkdw wr wkh h{whqw wkdw wkh| duh dovr frqvlvwhqw zlwk pduuldjhv eh0
wzhhq idplolhv ri htxdo vwdwxv/ wkh| r￿hu pruh dxwrqrp| wr wkh eulgh wkdq
wkh k|shujdprxv pduuldjhv ri wkh qruwk1
D nh| lvvxh zlwk wkh gdwd lv zkhwkhu wkh wudlwv phdvxuhg fkdqjh vxe0
vwdqwldoo| ryhu wlph1 Wklv vwxg| dvvxphv wkdw wkh| fdq eh uhjdughg dv ￿{hg=
krzhyhu/ wklv fdq eh fkhfnhg vlqfh wkh vxuyh| dovr srvhg txhvwlrqv iru vrph
wudlwv wr hqtxluh li wkhuh kdg ehhq dq| fkdqjh lq sudfwlfh ryhu wkh suhylrxv
wzr ghfdghv431 D vxppdu| lv surylghg iru vrph ri wkh wudlwv xvhg khuh lq
Wdeoh 61 Lw lv fohdu wkdw doo ri wkh wudlwv xvhg lq wklv vwxg| fdq +zlwkrxw pxfk
ylrohqfh wr wkh dvvxpswlrq, eh wuhdwhg dv ￿{hg dqg xqfkdqjlqj1 Dsduw iurp
wkh gdwd rq djh dw ￿uvw pduuldjh*/ zklfk kdv ehhq ulvlqj ryhu wlph dfurvv doo
uhjlrqv/ dqg wr vrph h{whqw/ dq lqfuhdvh lq wkh fxvwrp ri sd|lqj grzulhv/
wkh uxohv ri uhvlghqfh/ lqkhulwdqfh dqg pduuldjh kdyh fkdqjhg olwwoh lq wklv
shulrg1 Dv iru cdjh dw ￿uvw pduuldjh*/ wkh ulvh lv kdugo| vxusulvlqj vlqfh
lw lv fohduo| ghwhuplqhg e| rwkhu yduldeohv +erwk hfrqrplf dqg fxowxudo,/
sduwlfxoduo| ihuwlolw| dqg hgxfdwlrq dqg lv wkhuhiruh qrw sduw ri wkh vhw ri
<Wkhuh lv d odujh olwhudwxuh vxjjhvwlqj wkdw wkhvh fxvwrpv duh dovr fkdqjlqj udslgo|
+fdoohg d surfhvv ri cVdqvfulwlvdwlrq* e|1 Krzhyhu/ wkh gdwd xvhg khuh shuwdlq wr wkh
shufhqwdjh ri frppxqlwlhv wkdw pdlqwdlq wkdw wkh fxvwrp kdv vhhq olwwoh fkdqjh
43Dqrwkhu zd| ri ylhzlqj wklv lv wr frqvlghu wkh xqghuo|lqj fxowxudo wudlwv wr eh frqvwdqw/
exw wkdw wkh vrfldo qrupv dqg wkhlu lpsdfw pd| zhoo kdyh ehhq fkdqjlqj/ wkurxjk wkh
h￿hfwv ri fkdqjhv lq vrflr0hfrqrplf flufxpvwdqfhv1
4<h{rjhqrxv yduldeohv xvhg khuh1
8 Wkh hfrqrphwulf vshflfdwlrq dqg uhvxowv
Wkh glvfxvvlrq lq vhfwlrq 5 vxjjhvwhg wkdw wkh pdlq fruuhodwhv ri ihuwlolw|
dw wkh krxvhkrog ohyho duh lqfrph +zhdowk,/ hgxfdwlrq +sduwlfxoduo| ri wkh
prwkhu,/ wkh devhqfh ri ixqfwlrqlqj lqvxudqfh pdunhwv dqg srru khdowk frq0
glwlrqv/ dsduw iurp fxowxudo qrupv1 Wklv vwxg| ri ihuwlolw| dfurvv Lqgld xvhv
gdwd djjuhjdwhg wr wkh ohyho ri wkh vwdwh +d uhjlrqdo fodvvl￿fdwlrq edvhg rq
klvwrulfdo dqg olqjxlvwlf erxqgdulhv, dqg vr wkhvh yduldeohv lq wxuq hqwhu wkh
uhjuhvvlrqv dv vwdwh0ohyho djjuhjdwhv1 Wkh nh| yduldeohv duh= phdq frq0
vxpswlrq shu fdslwd +dv d sur{| iru shupdqhqw lqfrph,/ dyhudjh olwhudf|
ri zrphq44/ wkh vkduh ri wkh srsxodwlrq olylqj lq xuedq duhdv +dv d sur{|
iru pdunhw ghyhorsphqw, dqg wkh lqidqw pruwdolw| udwh1 Dovr lqfoxghg lv
wkh wrwdo dprxqw ri vshqglqj rq khdowk dqg hgxfdwlrq e| wkh vwdwh jryhuq0
phqw/ zklfk frqwurov iru vwdwh0ohyho hqgrzphqwv ri hgxfdwlrq dqg khdowk451
Xvlqj wkh qrwdwlrq hpsor|hg lq Vhfwlrq 7/ wkh krxvhkrog0ohyho yduldeohv dj0
juhjdwhg wr wkh vwdwh0ohyho +frqvxpswlrq/ lqidqw pruwdolw|/ hgxfdwlrq dqg
vkduh ri srsxodwlrq lq xuedq duhdv, duh wkh frpsrqhqwv ri [￿/ zkloh hgxfd0
wlrq dqg khdowk vshqglqj +zklfk lv qrw djjuhjdwhg iurp krxvhkrog ohyho gdwd
dqg uhsuhvhqwv vwdwh0ohyho hqgrzphqwv, lv ]￿1 Lq wkh ￿qdo vshfl￿fdwlrq ri
wkh uhjuhvvlrqv/ wkh krxvhkrog0ohyho yduldeohv +[￿,/ duh lqwhudfwhg zlwk fxo0
wxudo qrupv wr fdswxuh wkh lpsdfw ri fxowxudo qrupv rq krxvhkrog lqfhqwlyhv
dv vxjjhvwhg e| wkh glvfxvvlrq lq vhfwlrq 51
44Pdoh olwhudf| lv kljko| froolqhdu zlwk ihpdoh olwhudf| dw wkh vwdwh0ohyho1 Wkhuh duh d
qxpehu ri uhdvrqv zk| lw pljkw eh vr dw wkh ohyho ri wkh krxvhkrog dv zhoo dqg d sodxvleoh
uhdvrq zk| lv wkh sudfwlfh ri dvvruwdwlyh pdwlqj1 Krzhyhu/ lw lv lpsrvvleoh wr vhsdudwh
wkh h￿hfwv ri pdoh iurp ihpdoh olwhudf| rq rxwfrphv lq wkh djjuhjdwh1 Lw pxvw eh vwuhvvhg
wkhuhiruh wkdw wkh lpsdfw ri ihpdoh olwhudf| lv pxfk wkh vdph ri dyhudjh olwhudf| dqg lv
qr dujxphqw iru wkh sulpdf| ri ihpdoh ryhu pdoh hgxfdwlrq/ dv idu dv wkhvh uhvxowv duh
frqfhuqhg1 Wkh jhqghu jds lq hgxfdwlrq +phdvxuhg dv d shufdqwdjh ri ihpdoh hgxfdwlrq
iru lqvwdqfh, zdv dovr kljko| froolqhdu zlwk olwhudf|1
45Lw zrxog/ ri frxuvh/ eh idu ehwwhu wr kdyh glvdjjuhjdwhg lqirupdwlrq vrq/ iru lqvwdqfh/
wkh qxpehu ri khdowk fhqwuhv/ grfwruv dqg qxuvhv shu fdslwd dqg dyhudjh glvwdqfh wr
khdowk fhqwuhv dqg vfkrrov dqg vr rq1 Xqiruwxqdwho|/ vxfk gdwd zhuh xqdydlodeoh iurp
wkh xvxdo vrxufhv1 Khdowk dqg hgxfdwlrq vshqglqj zhuh djjuhjdwhg ehfdxvh wkh| duh
kljko| froolqhdu dqg pryh lq d vlplodu zd| zlwklq vwdwhv1 Lw vkrxog eh qrwhg wkdw vrfldo
vshqglqj lq wkhvh vhfwruv lv sulpdulo| wkh uhvsrqvlelolw| ri vwdwh jryhuqphqwv udwkhu wkdq
wkh Fhqwudo jryhuqphqw dqg khqfh d xvhixo phdvxuh ri Vwdwh0ohyho surylvlrq1 Krzhyhu/ lw
lv dq lpshuihfw phdvxuh ri wkh txdolw| ri hgxfdwlrq dqg khdowk surylvlrq zlwk wkh exon ri
h{shqglwxuh ehlqj rq vdodulhv1 Lpshuihfw dv lw pljkw eh/ lw lv krzhyhu wkh rqo| lqirupdwlrq
dydlodeoh frqvlvwhqwo| ryhu wklv shulrg dfurvv vwdwhv1
53Dsduw iurp wkh vshfl￿fdwlrq ri wkh yduldeohv wr eh lqfoxghg lq wklv uh0
juhvvlrq/ wkh pdlq frqfhuq lq vxfk uhjuhvvlrqv lv wkh srwhqwldo hqgrjhqhlw|
ri hgxfdwlrq/ frqvxpswlrq dqg lqidqw pruwdolw|1 Wkh wkhru| vxjjhvwv wkdw
lqyhvwphqw lq hgxfdwlrq lv ghwhuplqhg wrjhwkhu zlwk ghflvlrqv derxw wkh
qxpehu ri fkloguhq1 D vhfrqg gl!fxow| lv wkdw gdwd rq hgxfdwlrq +zkhwkhu
ihpdoh/ pdoh ru dyhudjh olwhudf|, duh rqo| dydlodeoh iurp wkh Fhqvxv/ fduulhg
rxw lq 4<94/ 4<:4/ 4<;4 dqg 4<<41 Frqvxpswlrq suh fdslwd pljkw dovr eh
d￿hfwhg e| dfwxdo ihuwlolw| rxwfrphv dqg gdwd rq frqvxpswlrq duh dovr xq0
dydlodeoh iru d qxpehu ri |hduv1 Wkh gdqjhuv ri srwhqwldo hqgrjhqhlw| lq
lqidqw pruwdolw| duh ohvv reylrxv= rqh ri wkh pdlq uhdvrqv dgydqfhg lq wkh
olwhudwxuh lv wkh lpsdfw ri kljk ihuwlolw| rq eluwk vsdflqj dqg khqfh lqidqw
pruwdolw|1
Wkh urxwh wdnhq khuh wr ghdo zlwk wkhvh sureohpv lv dv iroorzv1 Iluvw/
xvlqj wkh vdpsoh iru wkuhh fhqvxv |hduv +*:4/ *;4/ *<4,/ L hvwlpdwh d sdqho
jhqhudolvhg ohdvw vtxduhv uhjuhvvlrq doorzlqj iru d jhqhudo sdwwhuq ri fruuh0
odwlrq dfurvv |hduv dqg zlwklq vwdwhv/ xvlqj dv uhjuhvvruv/ [￿/ ]￿ dqg wkh
lqwhudfwlrq ri [￿ zlwk frqwurov iru vwdwh jurxsv1 Wklv uhjuhvvlrq lv wkhq
xvhg wr whvw zkhwkhu hgxfdwlrq lv hqgrjhqrxv +xvlqj d vwdqgdug Gxuelq0
Kdxvpdq0Zx Whvw,= lw vxjjhvwv wkdw hgxfdwlrq pljkw eh +dw d s0ydoxh ri
49(, exw qr hylghqfh wr vxjjhvw wkdw hlwkhu frqvxpswlrq ru lqidqw pruwdo0
lw|46 fdxvh ghyldwlrqv iurp frqvlvwhqf|471 Edvhg rq wklv lqlwldo h{sorudwlrq
ri wkh gdwd/ L frqvwuxfw d suhglfwlrq prgho iru olwhudf|/ xvlqj dv lqvwuxphqwv/
sdvw olwhudf| +4<84 dqg 4<94,/ wkh jlql frh!flhqw/ wkh khdg frxqw lqgh{ ri
sryhuw|/ wkh dqqxdo dyhudjh udlqidoo/ shufhqwdjh ri yloodjhv hohfwul￿hg dqg
shufhqwdjh ri odqg xqghu luuljdwlrq/ lq dgglwlrq wr wkh vhw [￿1 D whvw ri yd0
olglw| ri lqvwuxphqwv frq￿uphg wkdw wkh qxoo k|srwkhvlv wkdw wkh| zhuh ydolg
46Lq dgglwlrq wr wkh vhw ri h{rjhqrxv yduldeohv/ dgglwlrqdo lqvwuxphqwv zhuh sdvw ohyhov
ri lqidqw pruwdolw| dqg sdvw ohyhov ri frqvxpswlrq1
47Dq dowhuqdwlyh urxwh lv wr xvh d ixoo vhw ri lqwhusrodwhg gdwd iru doo wkh yduldeohv dqg whvw
iru d pruh uhvwulfwhg sdwwhuq ri hqgrjhqhlw| +Ekdujdyd/ 4<<4 dqg Ekdujdyd hw do1 5334,1
Wkh srlqw khuh lv wkdw wkh lqwhusrodwhg yduldeohv fdqqrw eh wuhdwhg dv ixoo| hqgrjhqrxv
yduldeohv lq wkh v|vwhp vlqfh wkh wlph revhuydwlrqv duh v|whpdwlfdoo| uhodwhg> d sdwwhuq
sduwlfxoduo| surqrxqfhg iru wkh Fhqvxv gdwd rq hgxfdwlrq1 Wkh dowhuqdwlyh dvvxpswlrq lv
wr dvvxph wkdw wkh hqgrjhqrxv yduldeoh fdq eh ghfrpsrvhg lqwr d frpsrqhqw frpsrvhg
ri d vwdwh0ohyho ￿{hg h￿hfw lqwhudfwhg zlwk d wlph h￿hfw dqg dq h{rjhqrxv frpsrqhqw/
zklfk lv xqfruuhodwhg zlwk wkh vwdwh0ohyho h￿hfwv1 Wkh vwdwh0ohyho h￿hfwv duh udqgrpo|
glvwulexwhg zlwk ￿qlwh yduldqfh dqg wklv frpsrqhqw lv ri frxuvh fruuhohwhg zlwk wkh huuruv1
Wklv lq wxuq phdqv wkdw ghyldwlrqv ri hgxfdwlrq +iru lqvwdqfh, iurp lwv wlph phdq fdq eh
xvhg dv dgglwlrqdo lqvwuxphqwv1 Vr d whvw iru h{rjhqhlw| ri hgxfdwlrq dprxqwv wr whvwlqj
zkhwkhu lwv wlph phdqv duh xqfruuhodwhg zlwk vwdwh0ohyho udqgrp h￿hfwv1 Wr wklv hqg/
wkh vshfl￿fdwlrqv deryh zhuh dovr hvwlpdwhg dv udqgrp h￿hfwv prghov dqg wkh whvwv djdlq
frq￿up wkdw frqvxpswlrq dqg lqidqw pruwdolw| fdq eh wuhdwhg dv h{rjhqrxv1
54frxog qrw eh uhmhfwhg 481 Ilqdoo|/ xvlqj wkh dydlodeoh gdwd dqg wkh suhglfwlrq
prgho/ hgxfdwlrq ydoxhv zhuh lpsxwhg iru wkh plvvlqj |hduv1 Qh{w/ wkh sdqho
JOV uhjuhvvlrq zdv uh0uxq rq wkh hqwluh gdwd vhw +h{foxglqj plvvlqj ydoxhv
iru frqvxpswlrq dqg lqidqw pruwdolw|,/ dqg whvwv iru hqgrjhqhlw| ri lqidqw
pruwdolw| dqg frqvxpswlrq uhshdwhg khuh1 Djdlq/ wkh| frq￿uphg wkdw hv0
wlpdwhv zhuh xqd￿hfwhg e| lqvwuxphqwdwlrq/ doorzlqj wkhp wr eh wuhdwhg dv
h{rjhqrxv lq wkh vshfl￿fdwlrqv wkdw iroorz1
Wdeoh 7 suhvhqwv hvwlpdwhv ri d sdqho jhqhudolvhg ohdvw vtxduhv uhjuhvvlrq
wkdw doorzv iru sdqho vshfl￿f fruuhodwlrq vwuxfwxuhv dqg khwhurvfhgdvwlflw|
dfurvv wkhp1 Wkh uhjuhvvlrq xvhv lqwhudfwlrqv ri wkh krxvhkrog ohyho djjuh0
jdwhv [￿ zlwk wkh ￿yh gl￿huhqw srvvleoh uhjlrqdo vwdwh jurxsv lq Lqgld1 Wkh
qrwlrq khuh lv wr h{soruh zkhwkhu wkhuh lv dq| hylghqfh dw doo iru yduldwlrq
lq h￿hfwv dfurvv uhjlrqv +dqg wkhuhiruh/ srvvleo|/ iru yduldwlrq zlwklq wkhp/
e| vwdwh dqg frppxqlw|, ru zkhwkhu wkh frh!flhqwv fdq eh srrohg1 Li wklv
h{sorudwru| uhjuhvvlrq vxjjhvwv qr hylghqfh iru khwhurjhqhlw| lq wkh h￿hfwv
ri vd| olwhudf| dfurvv vwdwhv/ wkhq lw lv gl!fxow wr pdnh d fdvh iru wkh ydu|lqj
lpsdfw ri fxowxudo qrupv dfurvv vwdwhv/ phgldwhg e| krxvhkrog lqfhqwlyhv1
Ri frxuvh/ lw uhyhdov olwwoh derxw zkdw irup vxfk khwhurjhqhlw| rxjkw wr wdnh
exw lw lv xvhixo lq surfhhglqj wr wkh qh{w vwdjh1 Wkh uhjuhvvlrq frh!flhqwv
khuh rxjkw qrw wr eh wdnhq dv ￿qdo hvwlpdwhv ri vxfk khwhurjhqhlw| exw dv
vxjjhvwlyh ri wkh eurdg sdwwhuq ri fruuhodwlrq ehwzhhq wkh ihuwlolw| udwh dqg
wkh lqghshqghqw yduldeohv1
Wdeoh 7 vxjjhvwv wkdw wkhuh lv khwhurjhqhlw| lq wkh lpsdfw ri doo wkh
krxvhkrog0ohyho yduldeohv frqfhuqhg1 Qrqh ri wkh frh!flhqwv srro dfurvv
vwdwh jurxsv vxjjhvwlqj dq xqghuo|lqj sdwwhuq ri khwhurjhqhlw| lq wkh lpsdfw
ri wkhvh yduldeohv1
Wdeoh 8 surylghv udqgrp h￿hfwv hvwlpdwhv ri vshfl￿fdwlrq D/ zlwk wkh
lqwurgxfwlrq ri wkh pdlq fxowxudo qrupv xvhg khuh= sdwulolqhdo nlqvkls/ ih0
pdoh vhfoxvlrq +zkhwkhu zrphq duh wudglwlrqdoo| frq￿qhg wr zrun dw krph,/
ihpdoh edujdlqlqj srzhu/ zkhwkhu grzu| sd|phqwv duh wkh qrup dqg wkh
lqflghqfh ri d!qdo pduuldjhv +furvv0frxvlq pduuldjhv/ xqfoh0qhlfh pduuldjhv
dqg vr rq,1 Doo ri wkhvh wudlwv duh phdvxuhg dv wkh shufhqwdjh ri frppxql0
wlhv lq wkh vwdwh wkdw iroorz wkh fxvwrp1 Wkh fxowxudo qrupv duh lqwhudfwhg
zlwk wkh yhfwru ri wkh krxvhkrog0ohyho djjuhjdwhv/ [￿/ dqg wrjhwkhu zlwk vr0
48Lw pljkw eh dujxhg wkdw vrph ri wkhvh yduldeohv +iru lqvwdqfh/ shufhqwdjh ri odqg xqghu
luuljdwlrq, rxjkw wr d￿hfw ihuwlolw| ehkdylrxu gluhfwo|1 Wkh whvw iru ydolglw| ri lqvwuxphqwv
whvwv wklv mrlqwo| zlwk wkh k|srwkhvlv wkdw wkh ruljlqdo vshfl￿fdwlrq lv fruuhfw1 Krzhyhu/
lw lv olnho| wkdw dw wkh krxvhkrog ohyho/ vxfk d yduldeoh pljkw qrw eh d ydolg lqvwuxphqw
dqg lw lv wkh djjuhjdwhg qdwxuh ri wkh uhjuhvvlrq wkdw doorzv lw wr eh wuhdwhg dv li lw zhuh
xqfruuhodwhg zlwk wkh huuru lq wkh xqlqvwuxphqwhg uhjuhvvlrq1
55fldo vshqglqj rq hgxfdwlrq dqg khdowk/ wklv frqvwlwxwhv wkh vhw ri uhjuhvvruv
wr h{sodlq ihuwlolw| ehkdylrxu ryhu wlph dqg dfurvv uhjlrqv1 Doo wkdw fdq eh
johdqhg iurp wkhvh hvwlpdwhv lv wkdw vrfldo h￿hfwv h{lvw= erwk krxvhkrog0ohyho
djjuhjdwhv dqg wkh frppxqlw|0ohyho djjuhjdwhv lq xhqfh rxwfrphv491
Zkdw gr wkhvh +frqwh{wxdo, vrfldo h￿hfwv lpso| derxw ehkdylrxu dfurvv
uhjlrqv ri LqgldB Wdeoh 9 xvhv wkh odvw vhw ri hvwlpdwhv lq Wdeoh 8/ wr sur0
ylgh hvwlpdwhv ri hodvwlflw| ri ihuwlolw| zlwk uhvshfw wr wkh krxvhkrog0ohyho
djjuhjdwhv/ ryhu wklv shulrg1 Wkh lpsdfw ri kljkhu frqvxpswlrq wudqvodwhv
lqwr uhgxfhg ihuwlolw| prvw h￿hfwlyho| lq wkh vrxwkhuq vwdwhv/ forvho| iroorzhg
e| wkh Zhvw dqg Qruwk1 Wkh lpsdfw ri uhgxfwlrqv lq lqidqw pruwdolw| +ru
ehwwhu khdowk frqglwlrqv zklfk lw pxvw sur{|,/ rewdlqv wkh kljkhvw lpsdfw
lq wkh Zhvw dqg Vrxwk 0 dqg shuirupv ohdvw zhoo lq wkh Qruwk/ iroorzhg e|
wkh Elpdux vwdwhv1 Wkh vdph sdwwhuq rewdlqv iru wkh lpsdfw ri olwhudf|=
fohduo|/ wkh h￿hfw ri wkh gl￿huhqfhv lq wudlwv lq wkh Qruwk dqg Elpdux uho0
dwlyh wr rwkhu uhjlrqv h{sodlqv d jrrg sduw ri wkh gl￿huhqfhv lq rxwfrphv
dfurvv uhjlrqv/ sduwlfxoduo| lq wkh zd| olwhudf| dqg khdowk uhjxodwh ihuwlolw|
rxwfrphv1
Wdeoh : surylghv erwk udqgrp h￿hfwv +xqlqvwuxphqwhg, dqg JPP hvwl0
pdwhv xvlqj wkh Duuhoodqr Erqg hvwlpdwru ri Htxdwlrq 55 ru Vshfl￿fdwlrq
E1 Wklv lv wkh vdph vshfl￿fdwlrq dv ehiruh/ exw lqfoxghv wkh odjjhg ydoxh ri
ihuwlolw| udwh dv d sur{| iru h{shfwdwlrqv derxw ihuwlolw| ehkdylrxu4:1W k h
hvwlpdwhv vxjjhvw vwurqjo| wkdw li wkh dvvxpswlrq derxw h{shfwdwlrqv lv dg0
plvvdeoh/ wkhq wkhuh lv vwurqj hylghqfh iru d vrfldo lqwhudfwlrqv h￿hfw1 Wklv
lv jlyhq e| wkh frh!flhqw rq wkh odjjhg ydoxh ri wkh wrwdo ihuwlolw| udwh zklfk
udqjhv iurp 155 +xq0lqvwuxphqwhg, wr 14; +lqvwuxphqwhg,1 Wklv lv shukdsv
wkh prvw vwulnlqj uhvxow khuh= wkh vwuhqjwk ri wkh frh!flhqw ghprqvwudwhv
wkdw ihuwlolw| ehkdylrxu lv qrw phuho| d￿hfwhg e| wkh h{rjhqrxv fkdudfwhu0
lvwlfv ri wkh frppxqlw| wr zklfk wkh krxvhkrog ehorqjv exw gluhfwo| e| wkh
dfwlrqv ri rwkhuv lq wkh frppxqlw|1 Wkh djjuhjdwh qdwxuh ri wklv h{huflvh
grhv qrw shuplw rqh wr jr eh|rqg vwdwlqj wkdw wkhuh lv hylghqfh iru vrfldo
lqwhudfwlrq1 Krz wklv lqwhudfwlrq pljkw dulvh uhtxluhv +dqg ghvhuyhv, h{sor0
udwlrq zlwk krxvhkrog0ohyho gdwd 0 exw/ rqh srvvlelolw| lv wkdw d zrpdq*v xvh
49Qrwh wkdw wkh hvwlpdwhg vwdqgdug huuruv kdyh wr eh fruuhfwhg iru wkh idfw wkdw olwhudf|
lv suhglfwhg iurp d suhylrxv uhjuhvvlrq0 khqfh wkh vwdqgdug huuruv khuh duh kljkhu wkdq
zrxog eh rewdlqhg zlwkrxw wkh fruuhfwlrq1
4:Htxdwlrq 55/ zkhuh wkh odjjhg ydoxhv ri doo wkh krxvhkrog ohyho djjuhjdwhv dqg odjjhg
~￿/ duh xvhg zlwk wkh dvvxpswlrq wkdw krxvhkrogv duh d￿hfwhg e| odjjhg h{shfwhg dyhudjh
ehkdylrxu/ zdv dovr hvwlpdwhg1 Krzhyhu/ wkh hvwlpdwhv duh xquholdeoh vlqfh wkh qxpehu
ri sdudphwhuv grxeohv iurp 63 wr 93/ lq d gdwd vhw zlwk 663 revhuydwlrqv txlwh dsuw iurp
vhulrxv froolqhdulw| sureohpv gxh wr wkh suhvhqfh ri odjjhg yduldeohv1
56ri frqwudfhswlyhv pljkw ghshqg rq wkh suhydohqfh ri lwv xvh e| khu uhodwlyhv/
qhljkerxuv ru rwkhuv lq khu frppxqlw|1 Wkh lpsruwdqfh ri wklv h￿hfw olhv lq
wkh idfw wkdw lq wkh suhvhqfh ri vrfldo lqwhudfwlrqv/ d krxvhkrog ru zrpdq*v
ghflvlrq wr uhgxfh khu ihuwlolw| zloo lqfuhdvh wkh fkdqfh ri rwkhuv grlqj vr dv
zhoo/ wkxv ohdglqj wr d fkdqjh lq h{fhvv ri wkdw suhglfwhg gluhfwo| e| lqfuhdvhv
lq hgxfdwlrq/ ehwwhu khdowk frqglwlrqv dqg kljkhu lqfrphv1
Wdeoh ; suhvhqwv hvwlpdwhv ri Vshfl￿fdwlrq F +Htxdwlrq 56,/ zkhuh wkh
vtxduh ri odjjhg ihuwlolw| lv lqwurgxfhg lq dq dwwhpsw wr fdswxuh qrq0olqhdulwlhv
lq wkh rswlpdo uhvsrqvh ixqfwlrq1 Dv dujxhg hduolhu wkhuh lv qr uhdvrq wr vxs0
srvh wkdw wklv uhvsrqvh ixqfwlrq lv olqhdu1 Djdlq/ wkhuh lv vwurqj vxssruw iru
wkh dujxphqw wkdw wkh ixqfwlrq lv lqfuhdvlqj dqg qrq0olqhdu= li wkh hvwlpdwhv
duh wdnhq dw idfh ydoxh/ wkh| vxjjhvw wkdw wkh v|vwhp pljkw frqyhujh wr rqh
ri wzr srvvleoh htxloleuld1 Wkh frh!flhqw rq odjjhg ihuwlolw| uhpdlqv dw 153
+lqvwuxphqwhg, zkloh wkh vtxduh ri odjjhg ihuwlolw| lv hvwlpdwhg dw 0136/ dqg
lv vljql￿fdqw dw 43(1 +Lqwurgxflqj dq| ixuwkhu sro|qrpldo whupv grhv qrw
r￿hu dq| lpsuryhphqw ryhu wkhvh hvwlpdwhv0 wkh frh!flhqw rq d fxelf whup
lv lqvljql￿fdqw dqg zhdn,1 Zlwk wkh dvvxpswlrq wkdw ihuwlolw| ehkdylrxu lv
gulyhq e| dgdswlyh h{shfwdwlrqv derxw dyhudjh ihuwlolw| +vhh Gdvjxswd +5333,
iru d vlplodu dvvxpswlrq derxw ihuwlolw| ehkdylrxu,/ wkh uhvxowv vxjjhvw wkdw
hylghqfh iru d vrfldo lqwhudfwlrq h￿hfw uhpdlqv vwurqj/ dqg surylghv zhdn
vxssruw iru pxowlsoh htxloleuld4;1
Wdeoh < surylghv hvwlpdwhv ri Vshfl￿fdwlrq G/ zklfk doorzv wkh vrfldo
lqwhudfwlrq h￿hfw wr ydu| e| fxowxudo qrupv1 Wklv vshfl￿fdwlrq dsshduv
wr eh h{wuhpho| sodxvleoh= wkh frh!flhqwv rq wkh odj dqg lwv lqwhudfwlrqv
zlwk ihpdoh edujdlqlqj srzhu dqg ihpdoh vhfoxvlrq duh vljql￿fdqw/ dqg zkloh
vrph ri wkh frqwh{wxdo h￿hfwv duh d￿hfwhg/ wkh uhjuhvvlrq uhwdlqv h{sodqd0
wru| srzhu1 Wkh udqgrp h￿hfwv frxqwhusduw wr wklv uhjuhvvlrq |lhogv vlplodu
hvwlpdwhv1 Wklv lv fohduo| hylghqfh wkdw vxssruwv wkh qrwlrq wkdw fxowxudo
qrupv gr phgldwh hfrqrplf lqfhqwlyhv exw dovr d￿hfw wkh vl}h ri vrfldo lqwhu0
dfwlrqv dfurvv uhjlrqv1 Wdeoh 43 rewdlqv wkh dyhudjh vrfldo lqwhudfwlrq h￿hfw
e| uhjlrq/ jlyhq wkh uhjlrqdo glvwulexwlrq ri fxowxudo wudlwv1 Lw vxjjhvwv wkdw
vrfldo lqwhudfwlrq h￿hfwv duh odujh dqg derxw wkh vdph hyhu|zkhuh h{fhsw iru
wkh Qruwk +dqg Zhvw,/ zkhuh wkh vrfldo lqwhudfwlrq h￿hfw lv odujhu4<1 Wklv lq
wxuq lpsolhv wkdw sulydwh lqfhqwlyhv pdwwhu uhodwlyho| ohvv lq wkh Qruwk dqg
4;Wkh wzr urrwv ri wklv htxdwlrq vkrxog eh wdnhq dv looxvwudwlqj wkh srvvlelolw| ri pxowlsoh
htxloleuld udwkhu wkdq dfwxdo ydoxhv wkh v|vwhp pljkw whqg wrzdugv/ vlqfh wkh h{dfw irup
ri wkh qrq0olqhdulw| lv gl!fxow wr vshfli| zlwk djjuhjdwh gdwd ri wkh nlqg xvhg khuh1
4<Wkh wdeoh uhsruwv srsxodwlrq 0zhljkwhg dyhudjhv e| uhjlrq1 D euhdngrzq e| vwdwh
uhyhdov wkdw wkh vrfldo lqwhudfwlrq h￿hfw lv orzhvw lq Nhudod dqg wkh kljkhvw lq Kdu|dqd
dqg wkh Sxqmde1
57khqfh fkdqjhv lq hfrqrplf frqglwlrqv duh olnho| wr pdwwhu ohvv dovr> lplwdwlyh
sudfwlfhv frqvwudlq wkh idoo lq ihuwlolw|1 Htxdoo|/ krzhyhu/ lw vxjjhvwv wkdw
wkh sdfh ri ghfolqh/ rqfh lw grhv ehjlq/ lv olnho| wr eh kljkhu lq wkh Qruwk
uhodwlyh wr wkh Vrxwk dqg rwkhu uhjlrqv1
9 Frqfoxvlrqv
Ihuwlolw| ehkdylrxu lv d sulydwh pdwwhu wkdw lv vwurqjo| uhvsrqvlyh wr sulydwh
lqfhqwlyhv dqg wr sxeolf surylvlrq1 Krzhyhu/ wklv fdqqrw dorqh h{sodlq
wkh gl￿huhqfhv lq ihuwlolw| dfurvv uhjlrqv dqg ryhu wlph1 Prghov ri vrfldo
lqwhudfwlrqv fdq sodxvleo| dffrxqw iru vrph ri wkh gl￿huhqfh iru wkh| irfxv
rq wkh djjuhjdwh frqvhtxhqfhv ri lqglylgxdo ghflvlrqv1 Vrflhw| pdwwhuv1
Wkh irfxv khuh kdv ehhq rq h{dplqlqj wkh txhvwlrq iru Lqgld ryhu wkh
shulrg 4<:304<<61 Wkh k|srwkhvlv sxw iruzdug khuh zdv wkdw lqglylgxdo lq0
fhqwlyhv duh phgldwhg wkurxjk fxowxudo qrupv derxw pduuldjh dqg wkh idplo|
dv zhoo dv e| vrfldo lqwhudfwlrq h￿hfwv ri rwkhuv lq wkh vdph frppxqlw|1 Wkh
uhvxowv vwurqjo| vxssruw erwk wkhvh fodlpv= zlwk wkh dvvxpswlrq ri dgds0
wlyh h{shfwdwlrqv ryhu ihuwlolw| ehkdylrxu/ vrfldo lqwhudfwlrq h￿hfwv dsshdu
wr pdwwhu dqg duh gl￿huhqw ehwzhhq uhjlrqv1 Fohduo|/ fxowxudo qrupv d￿hfw
erwk hfrqrplf lqfhqwlyhv dqg wkh pdqqhu lq zklfk vrfldo ehkdylrxu d￿hfwv
lqglylgxdo dfwlrqv1
Wkh uhvxowv lq wklv sdshu kdyh frq￿uphg vrph ri wkh frqyhqwlrqdo zlv0
grp uhjduglqj ihuwlolw| lq Lqgld0exw kdyh dovr xqghuplqhg vrph ri wkh odujhu
fodlpv pdgh iru wkh h￿hfw ri lqyhvwphqw lq kxpdq fdslwdo dorqh1 Wkh uh0
vxowv vkrz wkdw vwdqgdug h{sodqdwlrqv iru ihuwlolw| dqg revhuyhg wudqvlwlrqv
pdwwhu lq Lqgld dv zhoo dv hovhzkhuh1 Hfrqrplf jurzwk +dv sur{lhg e| lq0
fuhdvhv lq phdq frqvxpswlrq, grhv pdwwhu iru ghfolqhv lq ihuwlolw| ryhu wlph1
Lqyhvwphqw lq kxpdq fdslwdo dovr frqwulexwhv wr orzhu ihuwlolw|1 Krzhyhu/
lw zdv qrwhg wkdw pxfk ri wkh lqwhuuhjlrqdo ihuwlolw| gl￿huhqfhv dqg fkdqjh
fdqqrw eh dffrxqwhg iru e| wkhvh yduldeohv dorqh1 Wkh phfkdqlvp ri wkh
wudqvplvvlrq ri kxpdq fdslwdo dqg lqfrph lqfuhdvhv rq wr orzhu ihuwlolw| duh
fohduo| vshfl￿f wr uhjlrqv dqg frppxqlwlhv1
Ilqdoo|/ wkhuh lv urexvw hylghqfh ri hqgrjhqrxv vrfldo h￿hfwv ru vrfldo
lqwhudfwlrqv= ihuwlolw| ehkdylrxu lv qrw phuho| d￿hfwhg e| wkh h{rjhqrxv
fkdudfwhulvwlfv ri wkh frppxqlw| wr zklfk wkh krxvhkrog ehorqjv exw lv gl0
uhfwo| d￿hfwhg e| wkh dfwlrqv ri rwkhu krxvhkrogv lq wkh frppxqlw|1 Wklv lq
wxuq phdqv wkdw wkh wrwdo fkdqjh lq lqglylgxdo lqfhqwlyhv lq wkh srsxodwlrq/
phgldwhg e| vrfldo lqwhudfwlrqv/ ohdgv wr dq djjuhjdwh fkdqjh wkdw lv odujhu
wkdq wkdw jhqhudwhg vroho| e| wkh fkdqjh dw wkh lqglylgxdo ohyho1 Sxw vlp0
58so|/ wkhuh lv d fxpxodwlyh vrfldo h￿hfw/ eh|rqg wkh gluhfw h￿hfw ri fkdqjhv
lq sulydwh ehkdylrxu1
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Drnl/ P/ +5333,1 Wrzdug d Frpsdudwlyh Lqvwlwxwlrqdo Dqdo|vlv1 Fdpeulgjh/
Pdvv1= PLW Suhvv1
Durnldvdp|/ S1/ U1 K1 Fdvvhq/ dqg N1 PfQd| +5333,1 *Ghprjudskhuv dqg
Hfrqrplvwv= Wkh Ihuwlolw| ri Xqhgxfdwhg Zrphq lq Lqgld1 D Suholplqdu|
Dqdo|vlv*1 Orqgrq= Orqgrq Vfkrro ri Hfrqrplfv1 Plphr1
Edvx/ D1P/1 +4<<5,1 Fxowxuh/ wkh Vwdwxv ri Zrphq/ dqg Ghprjudsklf
Ehkdylru1 R{irug= Foduhqgrq1
Edvx/ D1P1 +4<<<,1 *Ihuwlolw| Ghfolqh dqg Lqfuhdvlqj Jhqghu Lpedodqfh
lq Lqgld/ Lqfoxglqj d Srvvleoh Vrxwkhuq Wxuqdurxqg*1 Ghyhorsphqw dqg
Fkdqjh/ 63 +5,1
Edvx/ D1P/ +4<<<,/*Zrphq*v Hgxfdwlrq/ Pduuldjh dqg Ihuwlolw| lq Vrxwk
Dvld*/ Fulwlfdo Shuvshfwlyhv rq Vfkrrolqj dqg Ihuwlolw| lq wkh Ghyhorslqj
Zruog/ s 59:05;81
Ehfnhu/ J1/ N1 Pxusk|/ dqg U1 Wdpxud +4<<3,1 *Kxpdq Fdslwdo/ Ihuwlolw|
dqg Hfrqrplf Jurzwk*1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ <;1
Ehvoh|/ W1/ dqg U1 Exujhvv +5333,1 cSrolwlfdo Djhqf|/ Jryhuqphqw Uh0
vsrqvlyhqhvv dqg wkh Uroh ri wkh Phgld= Wkhru| dqg Hylghqfh iurp Lqgld*1
Plphr/ Orqgrq Vfkrro ri Hfrqrplfv1
Ehkupdq/ M/ V Gxu|hd dqg P1 V}hnho|/ +4<<<,/ cGhfrpsrvlqj Ihuwlo0
lw| Gl￿huhqfhv Dfurvv Zruog Uhjlrqv dqg Ryhu Wlph= Lv Lpsuryhg Khdowk
Pruh Lpsruwdqw wkdq Zrphq*v VfkrrolqjB ￿/ R!fh ri wkh Fklhi Hfrqrplvw/
Zrunlqj Sdshu Qr1 739/ Lqwhu0Dphulfdq Ghyhorsphqw Edqn1
Ekdujdyd/ D/ +4<<4,/ ˇghqwl￿fdwlrq dqg Sdqho Gdwd Prghov zlwk hqgrjh0
qrxv Uhjuhvvruv ￿/ Uhylhz ri Hfrqrplf Vwxglhv/ 8;=45<0731
Ekdujdyd/D1/ G1W1 Mdplvrq/ O1M1 Odx/ F1M1O1 Pxuud|/ +5334,/ cPrgholqj
wkh H￿hfwv ri Khdowk rq Hfrqrplf Jurzwk ￿/ Mrxuqdo Ri Khdowk Hfrqrplfv
+53,6=756073
Elvlq D dqg Yhuglhu W1/+5333,/cEh|rqg wkh Phowlqj Srw= Fxowxudo Wudqv0
plvvlrq/ Pduuldjh dqg wkh Hyroxwlrq ri Hwkqlf dqg Uholjlrxv Wudlwv*/ Txdu0
whuo| Mrxuqdo ri Hfrqrplfv/ 448+6,=<480;;1
Errqjdduwv/ M dqg V1 Zdwnlqv/ +4<<9,/ cVrfldo Lqwhudfwlrqv dqg Frqwhp0
srudu| Ihuwlolw| Wudqvlwlrqv*/ Srsxodwlrq dqg Ghyhorsphqw Uhylhz/ 55=96<0
;51
59Erumdv/ J1/ +4<<5,/ cHwkqlf Fdslwdo dqg Lqwhujhqhudwlrqdo Prelolw| ￿/
Txduwhuo| Mrxuqdo ri Hfrqrplfv/ ss1 4560831
Eurfn/ Z dqg V/ Gxuodxi/ +5333,/ cLqwhudfwlrqvEdvhg Prghov*/ Lq Kdqg0
errn ri Hfrqrphwulfv 8/ hg1 M Khfnpdq dqg H Ohdphu1 Dpvwhugdp1 Qruwk0
Kroodqg Suhvv1
Froolhu/ S dqg D1 Krh"hu/+4<<;,/cRq Wkh Hfrqrplf Fdxvhv ri Flylo
Zduv*/ R{irug Hfrqrplf Sdshuv/ 83+7,/ 8960:61
Froolhu/ S dqg D1 Jduj/+4<<<,/cRq Nlq Jurxsv dqg Zdjhv lq wkh Jkdqd0
ldq Oderxu Pdunhw*/ R{irug Exoohwlq ri Hfrqrplfv dqg Vwdwlvwlfv/ Yro1 94
+5,/ ss1 4664085/
Frrshu/ U dqg D1 Mrkq/ +4<;;,/ cFrruglqdwlqj Frruglqdwlrq Idloxuhv lq
Nh|qhvldq Prghov*/ Txduhwhuo| Mrxuqdo ri Hfrqrplfv/ 436/ 7740971
Gdvjxswd/ S1 +5333,1 cSrsxodwlrq/ Uhvrxufhv dqg wkh Hqylurqphqw*1
Gudiw fkdswhu iru wkh Kdqgerrn ri Hqylurqphqwdo dqg Uhvrxufh Hfrqrplfv1
Fdpeulgjh1 Plphr1
Gdww/ J1/ dqg P1 Udydoolrq +4<<<,1 cZkhq Lv Jurzwk Sur0SrruB Hyl0
ghqfh iurp wkh Glyhuvh H{shulhqfhv ri Lqgld*v Vwdwhv*1 ZE Zrunlqj Sdshu
Qr1 55961 Zdvklqjwrq/ GF= Zruog Edqn1
Gldprqg/ M1 +4<<:,1 Jxqv/ Jhupv dqg Vwhho= Wkh Idwhv ri Kxpdq
Vrflhwlhv1 Qhz \run= Z1Z1Qruwrq ) Fr11
Guº}h/ M1/ dqg P1 Pxuwkl +4<<<,1 cIhuwlolw|/ Hgxfdwlrq dqg Ghyhorsphqw=
Ixuwkhu Hylghqfh iurp Lqgld*1 VWLFHUG Zrunlqj Sdshu Vhulhv/ Qr1 531
Orqgrq= Orqgrq Vfkrro ri Hfrqrplfv1
Gxprqw/ Orxlv +4<<6,1 cQruwk Lqgld lq Uhodwlrq wr Vrxwk Lqgld*/ lq
S1 Xehurl +hg1,/ Idplo|/ Nlqvkls dqg Pduuldjh lq Lqgld1 Ghokl= R{irug
Xqlyhuvlw| Suhvv1
G|vrq/ W1/ dqg P1 Prruh +4<;6,1 cRq Nlqvkls Vwuxfwxuh/ Ihpdoh Dx0
wrqrp|/ dqg Ghprjudsklf Ehkdylru lq Lqgld*1 Srsxodwlrq dqg Ghyhorsphqw
Uhylhz/ <= 680931
Gxuodxi dqg M1 Zdonhu1 +4<<;,/ cVrfldo Lqwhufdwlrqv dqg Ihuwlolw| Wudq0
vlwlrqv*/ VVUQ Zrunlqj Sdshu/ Xqlyhuvlw| ri Zlvfrqvlq dw Pdglvrq1
Hgoxqg/ O1 +5333,1 cGrzu| wr Gdxjkwhuv= Wkhru| dqg Hylghqfh*1 Plphr1
Hgoxqg/ O1 +5333,1 cPduuldjh Vtxhh}h Lqwhusuhwdwlrq ri Grzu| Lq dwlrq=
D Frpphqw*1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ iruwkfrplqj1
Idq/ V1/ S1 Kd}hoo/ dqg V1 Wkrudw +4<<;,1 *Jryhuqphqw Vshqglqj/ Jurzwk
dqg Sryhuw|= Dq Dqdo|vlv ri Lqwhuolqndjhv lq Uxudo Lqgld*1 LISUL Hqylurq0
phqw dqg Surgxfwlrq Whfkqrorj| Glylvlrq Glvfxvvlrq Sdshu Qr1 661
Irvwhu/ D1 dqg P1U1 Urvhq}zhlj/ +5333,1cPlvvlqj Zrphq/ wkh Pduuldjh
Pdunhw dqg Hfrqrplf Jurzwk*/ Plphr1
5:Jdoru/ R1/ dqg G1 Zhlo +4<<9,1 cWkh Jhqghu Jds/ Ihuwlolw|/ dqg Jurzwk*1
Dphulfdq Hfrqrplf Uhylhz/ ;9 +6,= 6:70;:1
Jlqwlv/K/+5334,/ cWkh Vlpsoh Dqdo|wlfv ri Fxowxudo Vwdelolw| dqg Fxo0
wxudo Fkdqjh*/ Plphr/ Ghsduwphqw ri Hfrqrplfv/ Xqlyhuvlw| ri Pdvvdfkxvhwwv/
Dpkhuvw1
Juhli/ D1 +4<<7,1 cFxowxudo Eholhiv dqg wkh Rujdql}dwlrq ri Vrflhw|= D
Klvwrulfdo dqg Wkhruhwlfdo Uh hfwlrq rq Froohfwlylvw dqg Lqglylgxdolvw Vrfl0
hwlhv*1 Mrxuqdo ri Srolwlfdo Hfrqrp| 435= <450831
Mkd/ U1/ E1 Elvzdo/ dqg X1 G1 Elvzdo +5334,1 cDq Hpslulfdo Dqdo|vlv
ri wkh Lpsdfw ri Sxeolf H{shqglwxuhv rq Hgxfdwlrq dqg Khdowk rq Sryhuw|
Vwdwxv lq Lqgld*1 Zrunlqj Sdshu Qr1 <<;1 Nlqjvwrq= Txhhq*v Lqvwlwxwh iru
Hfrqrplf Uhvhdufk1 Txhhq*v Xqlyhuvlw| dw Nlqjvwrq/ Fdqdgd1
Nduyh/ L1 +4<98,1 Nlqvkls Rujdql}dwlrq lq Lqgld1 Erped|= Dvld Sxe0
olvklqj Krxvh1
Nhqqhg| ES/ Ndzdfkl L/ Eudlqhug H1+4<<;,/ cWkh Uroh ri Vrfldo Fdslwdo
lq wkh Uxvvldq Pruwdolw| Fulvlv*/ Zruog Ghyhorsphqw/ 59+44,=535<0761
Nqdfn/ V1 dqg Nhhihu/ S1 +4<<:,/ cGrhv Vrfldo Fdslwdo Kdyh dq Hfr0
qrplf Sd|r￿B D Furvv0Frxqwu| Lqyhvwljdwlrq*/ Txduwhuo| Mrxuqdo ri Hfr0
qrplfv/445+7,/ 45840;;
Odqghv/ G1 +4<<;,1 Wkh Zhdowk dqg Sryhuw| ri Qdwlrqv1 Orqgrq= Olwwoh
Eurzq1
Pdgdq/ W1 Q1 +4<<6,1 cWkh Vwuxfwxudo Lpsolfdwlrqv ri Pduuldjh Dooldqfh
lq Qruwk Lqgld= Zlih0Jlyhuv dqg Zlih0Wdnhuv dprqj wkh Sdqglwv ri Ndvk0
plu*/ lq S1 Xehurl +hg1,/ Idplo|/ Nlqvkls dqg Pduuldjh lq Lqgld1 Ghokl=
R{irug Xqlyhuvlw| Suhvv1
Pdqghoedxp/ G1 F1 +4<:5,1 Vrflhw| lq Lqgld/ yroxphv 4 dqg 51 Ehunhoh|=
Xqlyhuvlw| ri Fdoliruqld Suhvv1
Pdqvnl/ F1I1/ +4<<6,/ cLghqwl￿fdwlrq ri Hqgrjhqrxv Vrfldo Hihfwv= Wkh
Uh hfwlrq Sureohp*/ Uhylhz ri Hfrqrplf Vwxglhv/ 93+6,=8640751
Pdqvnl/ F1I/ +5333,/ cHfrqrplf Dqdo|vlv ri Vrfldo Lqwhudfwlrqv*/ Mrxuqdo
ri Hfrqrplf Shuvshfwlyhv/ 47+6,=4480691
Pdvrq/ N/ +4<<:,/ cH{sodlqlqj Ihuwlolw| Wudqvlwlrqv*/ Ghprjudsk|/ 67=7760
871
Ploohu/ E1 +4<;7,1 Wkh Hqgdqjhuhg Vh{= Qhjohfw ri Ihpdoh Fkloguhq lq
Uxudo Lqgld1 Ghokl= R{irug Xqlyhuvlw| Suhvv1
P|ugdo/ J1 +4<9;,1 Dvldq Gudpd1 Qhz \run= Sdqwkhrq1
Qdud|dq/ G/ dqg O Sulwfkhww 4<<<1 cFhqwv dqg Vrfldelolw|= Krxvhkrog
Lqfrph dqg Vrfldo Fdslwdo lq Uxudo Wdq}dqld1 ￿Hfrqrplf Ghyhorsphqw dqg
Fxowxudo Fkdqjh 7:=;:4
5;Qhovrq U1 4<<71 cWkh Fr0hyroxwlrq ri Whfkqrorj|/ Lqgxvwuldo Vwuxfwxuh/
dqg Vxssruwlqj Lqvwlwxwlrqv*1 Lqgxvwuldo dqg Frusrudwh Fkdqjh 6=7:0961
Qruwk/ G1 4<<3/ Lqvwlwxwlrqv/ Lqvwlwxwlrqdo Fkdqjh dqg Hfrqrplf Shuiru0
pdqfh1 Fdpeulgjh/ X1N1 dqg Q1\1= Fdpeulgjh Xqlyhuvlw| Suhvv
￿}ohu/ E1/ J1 Gdww dqg P1 Udydoolrq +4<<9,1 cD Gdwd Edvh rq Sryhuw|
dqg Jurzwk lq Lqgld*1 Zdvklqjwrq/ GF= Zruog Edqn/ Srolf| Uhvhdufk Gh0
sduwphqw1 Plphr1
Udr/ Y1 +4<<6,1 cWkh Ulvlqj Sulfhv ri Kxvedqgv= D Khgrqlf Dqdo|vlv ri
Grzu| Lqfuhdvhv lq Uxudo Lqgld*1 Mrxuqdo ri Srolwlfdo Hfrqrp|/ 434= 9990:::1
Urvhq}zhlj/ P1 U1/ dqg R1 Vwdun +4<;<,1 cFrqvxpswlrq Vprrwklqj/
Pljudwlrq dqg Pduuldjh= Hylghqfh iurp Uxudo Lqgld*1 Mrxuqdo ri Srolwlfdo
Hfrqrp|1
Vhq/ D1N1/ +4<<3,/ cPruh wkdq 433 Ploolrq Zrphq duh Plvvlqj*/ Qhz
\run Uhylhz ri Errnv/ Ghf 53 4<<3=940991
Vhq/ D1N1/ +5334,1 cFxowxuh dqg Ghyhorsphqw* Dgguhvv wr wkh Zruog
Edqn/ Wrn|r Phhwlqjv1
Whpsoh/ M dqg Mrkqvrq/ S D1 +4<<;,/ cVrfldo Fdsdelolw| dqg Hfrqrplf
Jurzwk*/ Txduwhuo| Mrxuqdo ri Hfrqrplfv/ 446+6,/ <980<3
Whpsoh/ M +4<<;,1 cLqlwldo frqglwlrqv/ Vrfldo Fdslwdo/ dqg Jurzwk lq
Diulfd*/ Mrxuqdo ri Diulfdq Hfrqrplhv/ :+6,/ 63<07:1
Wrsd/ J1/ 5334/ cVrfldo Lqwhudfwlrqv/ Orfdo Vslooryhuv dqg Xqhpsor|0
phqw*/ Uhylhz ri Hfrqrplf Vwxglhv/ Yro1 9; +5,=5940<8
Wudxwpdqq/ W1 +4<<6,1 cPduuldjh Uxohv dqg Sdwwhuqv ri Pduuldjh lq wkh
Gudylgldq Nlqvkls Uhjlrq/ lq S1 Xehurl +hg1,/ Idplo|/ Nlqvkls dqg Pduuldjh
lq Lqgld1 Ghokl= R{irug Xqlyhuvlw| Suhvv1
Xehurl/ S1 +hg1, +4<<6,1 Idplo|/ Nlqvkls dqg Pduuldjh lq Lqgld1 Ghokl=
R{irug Xqlyhuvlw| Suhvv1
Zhehu/ P1 +4<<6,1 Wkh Surwhvwdqw Hwklf dqg wkh Vslulw ri Fdslwdolvp1
Wudqvodwhg e| Wdofrww Sduvrqv1 Orqgrq= Urxwohgjh1
5<